

SAFETY STEPS TO FOLLOW IF SOMEONE 
IS THE VICTIM OF ELECTRICAL SHOCK 



DO NOT TRY TO PULL OR GRAB THE INDI- 
VIDUAL 


DFF THE ELECTRICAL 


IF YOU CANNOT TURN OFF THE ELECTRICAL 
POWER, PULL, PUSH, OR LIFT THE PERSON TO 
SAFETY USING A WOODEN POLE OR A ROPE 
OR SOME OTHER INSULATING MATERIAL 



SEND FOR HELP AS SOON AS POSSIBLE 



AFTER THE INJURED PERSON IS FREE OF CON- 
TACT WITH THE SOURCE OF ELECTRICAL 
SHOCK, MOVE THE PERSON A SHORT 
DISTANCE AWAY AND IMMEDIATELY START 
ARTIFICIAL RESUSCITATION 



TM 5-2410-214-3 
C 1 

Chwge I HEADQUARTERS 

? DEPARTMENT OF THE AR^ 

No 1 ) Washington, DC, 24 July 1974 


Direct and General Support and Depot Maintenance Manual 
TRACTOR, FULL-TRACKED, LOW SPEED; DIESEL ENGINE DRIVEN; MEDIUM DRAWBAF 

PULL; OSCILLATING TRACK; 78-INCH GAGE (CATERPILLAR MODEL D-7E) 

FSN 2410-782-1130, W/WINCH; FSN 2410-926-3697, W/RIPPER 


TM 5-2410-214-35, 7 February 1969, is chang:ed as follows: 


The title on the cover and contents page is changed 
as shown above 

Inside Front Cover Add to Safety Precautions: 

WARNING 

Dry cleaning solvent, PD-680, used for 
cleaning is POTENTIALLY DANGER- 
OUS CHEMICAL Do not use near open 
flame Flash point of solvent is 100°F - 
138"F 

Page 3, paragraph 1-1, line 4 Change “D-7” to read 
“D-7E ” Change “D-7" to read “D-7E" wherever it 
appears in the manual 
Paragraph 1-26 is superseded as follows 

6. You can help to improve this manual by calling 
attention to errors and by recommending improve- 


ments. Your letter or DA Form 2028 (Recommen< 
Changes to Publications and Blank Forms) should 
mailed direct to Commander, US Army Tn 
Support Command, ATTN. AMSTS-MPP. 41 
Goodfellow Blvd , St Louis, MO 63 120 A reply will 
furnished direct to you. 

Paragraph 1-46 In nght-hand-side data colui 
under rur6oc6aT^cr, change “Ib-ft" to read “Ib-m* 
lines 1, 2, and 4 

Page 6, table 1-1, line 7 Under Sennce Meter, char 
“3975" to read “3.875" 

Page 11, table 1-3 Under Tiack Corner Rolle 
change the end clearance minimum “0 000" to re 
“0 008" 

Page 11 Add table 1-4 after table 1-3 


Table AJteniaior Specification 


Alter nalnr 

( ' 

Sp»*uffn Aliim-4 

Bi rti'.h 

t I tng 

Meinc 

Hifin 

24V tOA-DR 1117226 

5S9088 

5S9088 

Circuit-ne^irative ground 

B 

B 

Belt adjustment (amount deflected) 

0^75 1 0 125 m 

22 0 in 3 0 mm 

torce midwav between pulle\s 

25 lb 

113 kft 

RPVf testing 

5000 

5000 

Rotation -clockwise 



Output cold 



oOOO RPM (load battery with carbon pile 



to obtain maximum output) 

54A 

54A 

Rated output (hot) 

50A 

50A 

Field current ut 24V 8(rF (27*C) 

25 2 9A 

2 5 2 9A 

Voltage regulator 



Voltage setting range 

26 - 30V 

26 30V 

Adjust voltage setting to 

28 V 

28V 

then increase speed to produce 



maximum output 

50A 

50A 

I'orque shaft nut 

75 ± 5 lb ft. 

10 4 ± 0 7 mkg 

Torque - output terminal bolt 

10 i 1 lb ft. 

1 38 i 0 14 mk* 


Page 12, figure 1-1(1) Change figure legend to read 
“Tractor wiring diagram (Serial nos 75E1 through 
75E1300) " 
























GENItATOR 


PfflP* W. Future 1-1(2) is superseded, as follows* 
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Fiffntr l-l(j) Trttcfot tnnug dtagmm (Senal Nom, 75El.f0l-UP) 




Figure 1-1.1 IS added after figure 1-1(2). 
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P iffure III Aff^nta/or cottvemon wtnnff dta^prim /or VateryiUar Model D-7E 




pftge is. Purttgraph 2-1 is superseded, as follows. 

2-t Sptcial Toots sod Equipment 

Th^re ajDe tm> special tools or equipment required to 
perform direct and general support and depot 
rradntenanoe on the Caterpillar model D-7E tractor. 

Paragraph 2-3 is rescinded. 

Tahtes 2-1 and 2-2 are rescinded.. 

Pope F%ure 3-96 is rescinded. 

Paragraifo 3-22eC2^ bne 4. Change “directio” to read 
••(Brecticm" aiwl ^•anshafl” to read “crankshaft” 

Paragraph 3-22e{4) is superseded, as follows* 

(4) Qxeck distance (A, fig 3-96) with a micrometer 
depth gage^ and r^et if necessary Refer to table 1-1 
for correct lifter setting. 

80^ paragraph 3-26. Add subparagraphs p, /i, i, 
and 7, and paragraph 3-26 1 in alphanumerical order 
after paragraph 3-2^. 

p. Regulator Inspection and Repair (Fig S-118 1). 

(1) Inspect all resistors, capacitors, contacts, and 
winr^ for burned or defective condition Replace as 
required, 

(2) Clean regulator contact points with a fine 
riffler file Do not use sandpaper or emery cloth to 
dean contact points 

(3) Test specifications for regulator model 
1118558 are as follows 

VolUjce rejnilator 
Air ifap 

SaU^actorv operatinjf 
If outside ranire, adjust to 


0 048 inch 
27 5 295 volts 
2S2 volts 


Current reKulator- 


Air 

Satisfactory operating ranjre 
If outside range, acOust to 
Cutout relay 
Air gap 
Point opening 
Satisfactory closing range 
If outside range, adjust to 


0115 inch 
38-42 amperes 
40 ampei*es 

0 048 inch 
0 035 inch 
25-27 volts* 

26 volts* 


*The«c valuni «pplv onlv wht*n thv i«irulHtur ix livinir tesiwil ul opvrHtinir 
UmperMtun-ri on thv whuk, ainii in accurtluncv with Lhf procvilure dviu nheil in 
the foDowinir ptir«jrniphx, 


(4) Mechanical checks and adjustments (air 
gaps, point openings) must be made with the battery 
disconnected and the regulator preferably off the 
vehide 


CAUTION 

When a regulator has been removed from 
the vehicle, or leads disconnected from the 
regulator, the generator must be polarized 
after leads are connected but before the 
engine is started. To polarize the generator, 
insert test harness no 1 (fig 3-118.2). 
Disconnect T-2 and T-3; also disconnect the 
battery cable from the regulator Momen- 
tanly touch a jumper lead between T-3 of 
the harness and the prong of the battery 
cable This allows a surge of current to flow 
through the generator field windings in the 
proper direction Failure to do this may 
result in severe damage since reversed 
generator polarity causes vibration, arcing, 
or welding of cutout relay contact points 
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ttLAY CLOSING VOLTAGE C METEt CONNECTIONS FOE CUMENT REGULATOR CHECK 

ME 2410-21405/3-118.2 Cl 

Ftffutr i-IlHJ Wintfg fot genfirUop t^ulatot checks 


h Quick Checks of Geiieixitov and Regidato) In 
analyzing complaints on generator-regulator opera- 
tion any one of several basic conditions may be found 
(1) A fully chai*ged battery and a high charging 
rate. This condition indicates that the voltage 
regulator is not I'educmg the generator output as it 
should A high chai*ging rate to a fiilly^harged/ 
battery will damage the battery, and the accompany- 
ing high voltage IS very damaging to all electrical 
units. This operating condition may result from: 


(a) Improper voltage regulator setting. 

(b) Defective voltage regulator unit 

(c) Short circuit between charging circuit and 
field circuit (in either generator, regulator, or 
wiring) 

(d) Poor gi'ound connection at regulator. 

\ e) High battery temperature which reduces 
the resistance to charge The battery will then accept 
a high charging rate even though the voltage 
regulator setting is normal If the trouble is not 








m generator circuit; open tne neia circuit at 
T-2 and T-3; then, operate generator at medium 
speed. If output remains high, the generator or 
wiring harness is at fault If no output is obtained, 
the regulator is at fault &nd it should be checked 

(2) A low battery and low- or no-charging rate. 
This condition could be caused by: 

(a) Lfoose connections, frayed or damaged 

wires. 

(b) Defective battery. 

(c) High circuit resistance. 

(d) Low r^fulator setting. 

(e) Oxidized regulator contact points. 

(f) Detects within the generator. 

If the condition is not caused by loose connections, 
ftrayed or damaged wires, determine the cause of 
trouble as follows: With testing harness no. 1 
inserted in generator circuit, generator operating at 
medium speed, and battery connected, momentarily 
connect T-3 to T-1 (armature) and increase generator 
speed If the output does not increase, the generator 
is probably at fault and should be checked sepa- 
rately. If the generator output increases, the trouble 
is caused by the following 

(a) A low voltage (or current) regulator 
setting. 

(b) Oxidized regulator contact points which 
insert excessive resistance into the generator field 
circuit so that the output remains low 

(c) (Generator field circuit open within the 
regulator at the connections or in the regulator 
winding 

(3) Burned resistances, windings, or contacts 
Where burned resistances, windings, or contacts are 
found, always check the vehicle wiring before 
installing a new regulator. Otherwise the new 
regulator may fail in the same way 

(4) Burned relay contact points The condition 
may be caused by reversed generator polarity 

i. VoltageSetting for High Temperaticre Condihons 
Where Continuous Battery Overcharge is Experi- 
enced. 

(1) Where high battery temperatures are ob- 
tained, battery overcharge may be experienced even 
though the voltage regulator setting is within 
specifications and correct for all normal operating 
conditions. This overcharging condition may be 
relieved by reducing the voltage setting slightly. 


reduced unless it is actually necessary. The 
cutout relay likewise must be reduced so 
the voltage regulator setting is still safely 
above the setting of the cutout relav. 

(2) If such voltage reductions are made during 
hot weather, the voltage settings should again be 
increased to the standard specified settings at the 
beginning of cold weather Otherwise the reduced 
settings, combined with low temperatures, may 
cause under charged batteries. 

j. Regulator Checks and Adjustments (Fig. S-1 18 J) 

(1) Cutout relay. Three checks and adjustments 
are required on the cutout relay; air gap, point 
opening and closing voltage. Air gap and point 
opening are checked with the battery disconnected. 

(a) Air gap. Measure the air gap between the 
armature and the core — not between the brass pm 
in the armature and the core — with the contact 
points barely touching If both sets of points do not 
close together, it will be necessary to realign the 
lower contact bracket slightly, or bend the spnng 
fingers on the armature until points meet simul- 
taneously Adjust air gap by loosening screws 
attaching the lower contact bracket, and raise or 
lower the contact bracket as required to obtain 
0 048-inch measurement Be sure the points are 
properly lined up, and tighten the screws well after 
adjustment 

(b) Point opening Measure the point opening 
and adjust by bending the upper armature stop to 
obtain a 0 035-inch measurement 

(c) Closing voltage To check the closing 
voltage on the cutout relay, insert special test 
harness no 1 in the generator circuit, and connect a 
voltmeter between T-1 (armature) and the ground 
screw at the end of the regulator Gradually increase 
generator speed and note the voltage at which the 
relay contact points close Adjust the closing voltage, 
if necessary, by turning the adjusting screw at the 
base of the cutout relay frame Voltage should be 
between 25 volts to 27 volts A^djust to 26 volts 
Increasing the spiral spnng tension increases the 
relay closing voltage, and decreasing the spiral 
spnng tension lowers the closing voltage 

(2) Voltage regulator Two checks and adjust- 
ments are required on the voltage regulator, air gap 
and voltage setting Note that the a? ^ gap and not the 
pcnnt opening is checked and adjusted 


7 



(a) Air gap. The air gap ^ould be measured 
between the armature and the part of the core next 
to the residual pin (not the residual pin in the core), 
with the points just touching. The proper way to 
nteasiKethls air gap to push the armature down 
mrti the points op^ release until the points barely 
ctoee, dmi meamire the air gap. Do not measure the 
with the flat spring that supports the contact 
sereVF rriaed dp the fiber mounting plate. To 
acljnisti. looaen the lodcnut and turn the contact 
serew^ The motA eonvod^t method of performing 
this i^ieration is to insert the gage, press the 
amiatsredown agrinstit to hold.itin place, and then 
turn ^ contact screw until the contacts barely 
toadL Adjnrt the air gi^ to a 0.04fl-inch measure- 
mart. 

(i) Voltage eetttng. Disconnect battery cable 
from regulator, and connect voltmeter between 
regidatahaittery taminal and ground screws in the 
end of ^regulator, tt^th the generator operating at 
apfHxudmatriy 3,0(X) rpm and the regulator at 
opoating tempoature, note the voltage setting. 
Adjust by turning the adjusting screw at the base of 
the ui^ thereby changing the spiral spnng tension. 
Increasing the spring tension increases the voltage 
setting After each change of adjustment, reduce 
genoator speed until cutout relay opens; then 
return to speed and read voltage. Voltage should be 
between 27.5 volts to 29.5 volts. Adjust t<f28.2 volts. 

(3) Current regulator Two checks and adjust- 
ments are required on the current regulator; air gap 
and current setting 

(a) Air gap The air gap, and not the point 
opemng, is checked and adjusted. Adjust the air gap 
to obtain a 0 115-inch measurement using the same 
procedure as for the voltage regulator 

(b) Current setting To check the current 
regulator setting, it is necessary to keep the voltage 
regulator fix»m operating Generator output can then 
increase to the value for which the current regulator 
IS adjusted. This will then cause the current 
regulator to operate Regardless of the method used, 
disconnect battery cable from regulator and connect 
ammeter in senes between junctions The three 

methods of preventing voltage regulator operation 
are 


CAUTION 

Never use the cranking motor for more 
than 30 seconds at a time without pausing 
to allow the cranking motor to cool. 

1 Battery discharge method. Partly dis- 
charge the battery by cranking the engine for 30 


seconds with the hgfhts and accessories on. Start the 
engine and allow the generator output to increase to 
its maximum. Since the battery voltage recovers 
very quickly, this method requires prompt action. 

2. Load method. If a load approximating the 
current regulator setting is placed across the battery 

during the time that the current regulator setting 
test IS made, the voltage will not increase sufficiently 
to cause the voltage regulator to operate This load 
may be provided by a carbon pile, or other suitable 
resistance. 

S. Jumper lead method. If the regulator 
cover IS removed and a jumper lead placed across the 
voltage regulator contact points, the voltage reg- 
ulator cannot operate Consequently, the generator 
output will increase to its maximum as determined 
by the current regulator setting Lights ai i acces- 
sories should be turned on during the test to prevent 
excessive voltage. To adjust the current regulator 
setting, turn the adjusting screw at the base of the 
unit, thereby changing the spiral spnng tension. 
Increasing the tension will increase the current 
setting. After each change of adjustment, reduce 
generator speed until cutout relay opens, then 
return to speed and read current. Current should be 
38 amperes to 40 amperes. Adjust to 40 amperes. 

NOTE 

Higher residual magnetism resulting from 
uncontrolled voltage during this test will 
cause the voltage to regulate at an abnor- 
mally low voltage after the jumper is 
removed. To restore proper operation, 
the generator must be cycled, that is, 
stopped and restarted Do not attempt to 
check voltage regulator after using jumper 
lead method until this condition has been 
corrected 

4 Refer to figure 3-1 18 1 for proper test 
instrument connections 

(c) Adjustment for high tempeixiture. 

1 When high battery temperatures are 
obtained, battery overcharge may be experienced 
even though the voltage i egulator setting is within 
specifications and correct for all normal operating 
conditions This overcharging condition may be 
relieved by reducing the voltage setting slightly. 
However, the voltage regulator setting must not be 
reduced unless it is actually necessary The cutout 
relay likewise must be reduced so the voltage 
regulator setting is still safely above the setting of 
the cutout relay. 

2. If such voltage i eductions are made 
during hot weather, the voltage settings should be 
returned to normal for low temperature. 

(d) Replacement If voltage regulator cannot 
be adjusted, it must be replaced. 
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UPPER ARMATURE STOP 

(BEND TO ADJUST POINT OPENINGi 



CONTACT bracket 
ATTACHING SCREWS 
,'LOOSEN TO ADJUST AIR CAP) 


A. CUTOUT RELAY ADJUSTMENTS 



AIR GAP , 

CHECK WITH POINTS 
JUST TOUCHING 


B. ADJUSTMENTS REQUIRED ON VOLTAGE 
REGULATOR ARE AIR GAP AND VOLTAGE 
SETTING. ADJUSTMENTS REQUIRED ON 
CURRENT SETTING. 

ME 34)0>214-3S/)*1IUC) 


r ilfiin heiiinitiii iTyiilntui luijiiKlitiririn, 


3-26.1. Alternator 

u Geueuil The altei natoi is a 24'Volt, belt-dnven, 
3-phase self-iectifyinji:, bi ushless unit with a built in 
mici ominiatiM e volta^^e le^ulatoi The onlv movable 
pait in the assemblv is the lotoi, mounted on a ball 


bearing at the drive end and a roller bearing at the 
rectifier end 

b. Remorual. Refer to TM 5-2410-214-12 for the 
removal of the alternator 

c. Disassembly (Fig. 3-118.3A) 

(1) Remove the cover plate 

(2) Remove cover and gasket. 

(3) Separate the dnve-end frame from the 
rectifier end frame 

<L Cleaning, Clean the armature and field coils of 
any dirt or magnetized particles. To remove any 
grease and oil apply a light coat of cleaning solvent 
(Fed Spec P-D-6M) with a brush. Wipe clean and then 
use compressed air to remove any remaining dirt 
film. 

e. Inspection and Repair. 

(1) Diode check. Check each of the six diodes by 
removing each diode lead from the stud and 
connecting an ohmmeter, using the lowest range 
scale, to diode lead and the case Then reverse the 
ohmmeter lead connections to the diode case If both 
readings are the same, replace the diode. A good 
diode will give one high-and-one low reading See 
figure 3-118.4. 


CAUTION 

Do not use high voltage, such as 110 volt 
test lamps, to check diodes 
Before replacing a diode m the rectifier end 
frame, the end frame must be separated 
from the drive end frame Also before 
replacing a diode in the heat sink or end 
frame, it is necessary to remove the heat 
sink from the end frame by detaching the 
regulator from the heat sink, the heat sink 
mounting screws, and the genei ator output 
terminal Note the round insulators under 
the heat sink mounting sciews and the flat 
insulator located behind the heat sink The 
silicone grease on both sides of the flat 
insulatoi provides the necessary heat 
transfei between heat sink and end frame 
Reapply silicone giease during assembly, 
tighten the heat sink mounting screws 
looselv, secuiely tighten the output termi- 
nal, then secuielv tighten the heat sink 
sciews To leplace a diode in the heat sink, 
suppoit the heat sink and use an arboi 
pi ess 01 vise to push the diode out When 
installing a diode, use a suitable tool which 
will fit ovei the outei diode edge to push the 
diode in Suppoit the heat sink on end 
flame with a suitable tool 
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(CHECK FOR SHORTS 
AND OPENS) 
OHMMETER 


(CHECK FOR GROUNDS) 
OHMMETER 


(CHECKING DIODE) 
OHMMETER 



OHMMETER 
(CHECK FOR OPENS) 


ME 34l0<2l4-3S/3-118 4 Cl 


Figure Electrical ehecke oj alteniatoi 


CAUTION 

Do not stnke the diode, as shock may 
damage it and the other diodes Use only 
those diodes listed m the parts list for these 
units Never use substitutes 
(2) Stator check. 

Use a 1 10-volt test lamp or an ohmmeter. If 
the lamp lights or if the meter reading is low when 
connected from any stator lead to the ground, the 
windings are grounded. See figure 3-1184 If the 
lamp fails to light or if the meter reading is high 


when successively connected between each pair of 
stator leads, the windings are open 

(b) A. short circuit in the stator windings is 
difficult to locate without laboratory test equipment 
due to the low resistance of the windings If all other 
electncal checks are normal and the generator fails 
to supply rated output, shorted stator windings are 
indicated To replace the stator, separate drive end 
frame from rectifier end frame, and pull leads and 
grommet through hole. Place grease orr-grommet 
and pull into hole during reassembly. 


II 
















(3) Regulator )'eplace}nent or repair (fig 3-llS4f 
Disconnect the three identically colored r^:ulator 
leads. The regulator may be replaced by removing 
the attaching screws and disconnecting the reg- 
ulator lead from the heat sink (see fig^ure 3-118.5). If 
previous checks indicate the regulator should be 
repaired, proceed as follows 

NOTE 

Some 24- and 32-volt regfulator models have 
a permanently-connected separate transis- 
tor mounted onto the rectifier end frame. 
Regulators may differ in appearance, but 
the various types are completely inter- 
changeable. 

(a) The panel is shown without the sealing 
compound so the seven serviceable parts can be 
easily identified (fig. 3-118.5). 

(b) Remove screw, transistor TRl, and pry 
apart heat sinks and panel board with screwdriver. 

(c) Carefully inspect printed circuit for poor 
solder joints 

(d) Carefully inspect for broken parts. 

(e) Check components as follows (fig. 3-118.5). 
Using 1 1/2- volt ohm meter on low scale Reverse 
leads to get (2) readings. Scratch hard with sharp 
instrument to break through transparent coating 
over solder to make ohmmeter contact 

(f) Use 50- watt soldering gun for soldering 
operations 

1 Tapauntch and heat sink assembly Turn 
slotted screw with screwdnver to 5 positions If screw 
IS loose, replace assembly Also replace assemblies 
having brass slotted screw and attaching nut even if 
screw is not loose New assemblies have aluminum 
slotted screw and no attaching nut Make sure 
switch is epoxied to heat sink 

2 Resistor R5 If any reading is over 1 ohm, 
replace resistor Cut away sealing compound with 
sharp blade 

3 Transisto) s Test transistors with ohm- 
meter, reversing probes to obtain readings Readings 
should give one low reading and one high reading If 
not, replace transistor 

NOTE 

The leplacement transistor may be a small 
black unit with a red dot and a flat side 
When assembled, the flat side should face 
towaids diodes Dl, D2, and D3 (See fig 
3-118 5). 

-4. Capacito) Cl Visually inspect for broken 


(f) If no defects have been found, leplace 
complete regulator assembly 

(g) If regulator was repaired, reassemble as 
follows: 

1, If heat sink is reused, bum away with 
soldering iron old epoxy separating heat sink from 
panel board Apply new epoxy at all four (4) locations 
on old or new heat sink (fig 3-118 5) 

NOTE 

Keep opposite side of heat sink (except 
under tap switch) perfectly clear and free of 
epoxy and rubber seal (fig 3-118.5) 

2. Using 4 insulators, assemble heat sink, 
panel board, and transistor TRl Use silicone gi ea^e, 
available commercially, on both sides of mica 
insulator located between transistor and heat sink 

3 Apply sealing compound as shown in figure 
3-118.6 around components using Dow Chemical 
RTV Silastic 732 silicone rubber seal or equivalent 
Keep metal clips perfectly clean and free of rubber 
seal 

(h) Test regulator to see if it works If 
defective, replace complete regulator assembly 

(4) Bearing replacement and lubrication 
Beanngs normally will operate between engine 
overhaul periods without attention At time of 
engine overhaul, the bearings and seals should be 
replaced and a fresh supply of lubricant added to the 
reservoirs 

(a) Dnve end bearing replacement 

1 Remove the shaft nut, washer, pulley , fan, 
slinger, and the four retainer plate bolts (6, fig 
3-118 3A) 

2 Remove the rotor and bearing assembly 
from the end frame 

S Pull the bearing from the rotor shaft, 
separate retainer plate and collai from shaft, and 
discard seals in retainer plate and end frame 

U Add lubricants so each reservoir between 
the bearing and seal will be only three-quarters full 
after assembly Arrange the lubricant so at least a 
portion will contact the bearing after assembly, 
otherwise the oil in the lubricant will not bleed to the 
beanng Add lubncant to each seal lip and fill the 
cavity between the rubbei lip and steel case of each 
seal with lubricant The seals must be assembled so 
the seal lip is toward or next to the bearing 

5 Lubucate collai, then install collai and 
retainei plate Press against inner race only to 
install the new bearing onto the shaft against the 
collar 


leads. 



DIODE D4 CAPACITCW C4 


RESISTOR RS 


TAP SWITCH AND 
HEAT SINK ASSEMBLY 
R4 

(UNDERNEATH) 


•% 


TRANSISTOR TR3 


.^e 


DIODES D),D3,D3 TRANSISTOR TRl 
(UNDERNEATH) 

A. PANEL BOARD ASSEMBLY 


n n 


UNDER TAP SWITCH) COMPLETELY 
FREE OF EPOXY AND RUBBER SEAL 


EPOXY l(x:ation$ 



TRJ TR3 


r — > tap switch 

SLOTTFn Sfl 


SLOTTED SCREW 


D1,D2,D3 

B. CHECKING COMPONENTS 
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A. CHECKING TRANSISTOR 
FOR SHORTS 

A. .CHECKING TRANSISTOR TRI 




M 





ME 2410.2I4.35/3-118.7 Ct 

Figure S-IIS 7 Inner race, bearing and leal loeatione 


6e The remaining assembly procedure is the 
reverse of disassembly. 

(b) Rectifier end bearing replacement 

L Pull the old inner race from the shaft, and 
press the new inner race -on the shaft to the 
dimension shown in figure 3-118 7 

2 Discard the old seal, and push the old 
bearing out of the housing from inside toward the 
outside 

3 Push against the race only to install the 
new beanng to the dimension shown in figure 
3-118 7 To facilitate the installation heat the end 
frame in an oven to 200F to 300F. This will not 
damage the regulator 


4. Add lubricant to the beanng well cover 
only three-quarters full Arrange the lubncant so 
least a portion will contact the beanng aft 
assembly, otherwise the oil m the lubncant wilhn 
bleed to the beanng Press the cover into t 
housing 

5 Add lubricant to seal lip and fill the cavi 
with lubncant between the rubber lip and steel ca^ 
of the seal Install the seal with the lip toward tl 
beanng See figure 3-118 7 

/ Reassembly Reassembly procedures are tl 
reverse of disassembly Torque the shaft nut to 70-1 
lb -ft (fig 3-118 8) Torque the output terminal bolt 
10-11 lb -ft when attaching cable (see table 1-4) 
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OUTPUT 

TERMINAL 

BOLT 



Me 2410*21405/3-118.8 Cl 

reammHbfg, $fiotaing tmt 
imd CHtpHf Urmwaf bo/t 


Pmste lOS, OmtiofL Change last sentence of para- 
grai^ to read ''Any foreign matenal left in the 
torque conmter fluid system will be circulated 
through the transmission lubrication valves and into 
the transmission lubricant circuit” 

Poffe 107^ column 2. Delete 3 lines beginning with 
“system” and ending with “circuit" 

Pag€ 172, paragraph 3-596 The following sentence is 
added at the end of subparagraph (1). “Replace 
sprocket segment nm Ups if they are sharpened to a 
point (f^ 3-298.1)," 

Figure 3-298.1 is added after paragraph 3-59. 


Reploce th4 rim vditn the tips hove been 
sharpened to a point like this, 



If IS worn to the point where bushings may 
lump teeth in the sprocket before reoching 
their service limit and greatly increase exter- 
nal wear on the bushings. At this point, 
sprocket pitch has probably been reduced 
too much to match properly with pm and 
bushing pitdi. 

Tip wear of this type does not require sprocket 
rerimming. 



This wear is coused by dirt packing in the 
sprocket teeth or around the bushings, tempo- 
rarily increasing sprocket pitch. Normally, this 
condition occurs only when sprockets, pins, ond 
buihings are new. The problem is relieved offer 
some internol wear has token place. Because 
sprocket pitch has changed very little. If ot all, 
there is no need to reploce the sprocket rim. 

ME 2410-214-35/3-298.1 Cl 


Figutt 1-iiSt Spyoektt n»i tip irrai 


IS 




Page 179, figure 3-317. Change figure legend to read 
Adjusting sprocket hub bearings.” and change item 
1 “Retaining nut” to read “Adjusting nut” 

Page ISd, paragraph 3-64. Change paragraph head to 
read “Sprocket Hub Bearing Adjustments” 

Paragraph 3-64a, line 4. Change “sprocket support 
bearings” to read “sprocket hub bearings” 

Paragraphs 3-646 and c. Change “Retaining nut” to 
read “adjusting nut” 

Paragraph 3-67. The following note is added before 
subparagraph a. 


Page 185, Paragraph 3-686(8) is added. 

(8) Measure roller wear (fig. 3-330.1X Repai 
roller when control surface of roller is worn to 8.38- 1 
8.00-inches in diameter. The roller will be repaired b, 
welding an overlay on the wear surface. Replac 
rollers worn to a diameter of 8.00 inches or less, o 
rollers uneconomical to repair. 

Figure 3-330.1 is added after paragraph 3-686(8X 


NOTE 


Before removal of track assembly, measure 
pin and bushing wear (fig. 3-318.1X 

Figure 3-318.1 is added after note 

TRACK LINK 


I TRACK 


PIN 




STEEL RULE 


Meosure from the side of any pm across four 
links to the some side of the fourth pm. 
Divide the measurement by 4 to determine 
present pitch length. 

The sections measured should not be within 
two sections of the master pm and should be 
on the top half of the track rather than on the 
ground. Before measuring, take up the slack 
in the top half of the track by placing an old 
track pm m a sprocket tooth and backing up 
the tractor. 

The measurement should be repeated, includ- 
ing the master track section, to determine 
whether the master pm and bushing should be 
replaced. In cases where master pins and 
bushings wear much faster then the other pms 
and bushings, they should be replaced once 
between pm-and-bushing turning or pm-and- 
bushing replacement. 

Track pms and bushing measurement-new 
34.04 inches. 

Turn pms and bushings when meosurement is 
34.52 inches. 

Replace pms and bushings when measurement 
IS 34.64 inches. 


ME 2410-214-35/3-318.1 Cl 
Figutr 1 Meanuntig ptn and bun/nny u'tat 


CALIPERS 



Use calipers to measure roller tread. The di- 
ameter thus obtained, when subtracted from the 
roller diameter when new, will indicate wear 
along the treod surface. 

ME 2410-214-35/3-330.1 Cl 

Figutv i i iO 1 ittUei n'tin 


Page 186 Paragiaph 3-696(13) is added 

(13) Measuie rollei weai as instiucted i 
paragraph 3-686(8) Repair or replace as necessai> 


Page 188 Paiagraph 3-70b(6) is added 

(6) Measure idlei tiead weat (fig 3-337 1) Idle 
center flange height new is 0 88 inch When contac 
area is wot n to 1 07- to 1 24-mches, \ epair by weldin 
an overlay on wear surface 

Figure 3-337 1 is added aftei paiagiaph 3-706(6) 
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MfU wtflf can b* irtorminad by cotnponng the 
iRM»iiir*d b^gh» of tho contor flonge with tho now 
hoifht »bowi» on tho woor chort. 

CAUTfON; If contor flongo is worn you 
will i»o* flOt on occurato moosuromon t. 

UE 2410.2U-3S/3>337.I Cl 
wtat 


01 tn« bocreoury of the Anny: 


Official: 

VERNE L, BOWERS 

Major General, United States Army 

The Adjutant General 


Page paiagraph 3-87. In parap’aph headinjf, 
(Serial Nos 75E1301 UP) is rescinded. 

Page 22J, figure 3-403. In figure legend (Serial 
number 75E1301 UP) is rescinded. 


CREIGHTON W. ABRAMS 
Getienil, United States Army 
Chief of Staff 


hstnbutian* 

To be distributed in accordance with DA Form 12-26B, (qty rqr block no. 479) Direct and General Supp<H*t 
maintenance requirements for Tractor, Tracked Medium. 
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CHAPTER 1 
INTRODUCTION 


Section I. 

1-1. Scope 

This manual contains instructions for the use of 
direct and general support, and depot mainten- 
ance personnel maintaining the Caterpillar Mo- 
del D-7 Tractor as allocated by the Maintenance 
Allocation Chart It provides information on the 
maintenance of the equipment which is beyond 
the scope of the tools, equipment, personnel, or 
supplies normally available to organizational level 
maintenance personnel. 

1-2. Forms and Records 

a. DA forms and procedures used for equip- 


GENERAL 

ment maintenance will be only those prescnbec 
by TM 38-750, Army Equipment Record Proce 
dures. 

6. The reporting of errors, omissions, and rec 
ommendations for improving this publication b 3 
the individual user is encouraged. Reports shoulc 
be submitted on DA Form 2028 (Recommendec 
Changes to DA Publications) and forwarded di 
rect to the Commanding General, U.S. Army Mo 
bility Equipment Command ATTN* AMSME 
MPP, 4300 Goodfellow Boulevard, St. Louis, Mo 
63120 


Section II. DESCRIPTION AND DATA 


1-3. Description 

A general description of the Model D-7 tractor 
and information pertaining to the identification 
plates are contained in TM 5-2410-214-12. A 
more detailed description of specific components 
and assemblies is contained in the applicable sec- 
tions of this manual Detailed descriptions of the 
components of the Model D-7 tractor are pro- 
vided in the applicable maintenance paragraphs 
of this manual. 

1-4. Tabulated Data 

a General This paragraph contains all main- 
tenance data pertinent to direct and general sup- 
port and depot maintenance personnel 
b Nut and Bolt Torque Data 


Cylinder head 

6/8-inch nuts (first time) _ 60 Ib-ft 

7/8-inch nuts (first time) 150 Ib-ft 

6/8-inch nuts (second time) .. .120 Ib-ft 

7/8-inch nuts (second time) 300 Ib-ft 

Accessory drive retainer nut 

torque .. 150 Ib-ft 

Camshaft gear retainer bolt torque _ _ 140 — 166 Ib-ft 
Connecting rod bolt nuts torque 190 Ib-ft 

Main Bearing stud nut torque 

6/8-inch stud nuts 95 Ib-ft 

7/8-inch stud nuts 360 Ib-ft 

Crankshaft pulley retaining 
screw torque _ 300 — 326 Ib-ft 


Flywheel retaining bolt torque 210 — 260 Ib-ft 

Flywheel housing bolt and nut 

torque 210 — 260 Ib-ft 

Fuel injection line nut torque 26 — 35 Ib-ft 

Fuel injection nozzle retaining 

nut torque 106 Ib-ft 

Fuel injection precombustion 

chamber torque 200 Ib-ft 

Fuel transfer pump drive gear 

retaining nut torque 10 Ib-ft 

Balancer gear retaining nut 

torque ... . 150*— 170 Ib-ft 

Balancer bracket assembly bolt 
torque . . 130—170 Ib-ft 

Balancer front support bracket 
bolt torque 

3/8-inch ... .... 42—50 Ib-ft 

1/2-inch . . . 115—125 Ib-ft 

Timing gear housing bolt torque . 80 Ib-ft 
Turbocharger 

Torque on impeller housing 

band clamp 110 — 130 Ib-ft 

Torque on turbine housing 

bolts ..160—190 Ib-ft 

Torque on thrust plate assembly 

retaining bolts . 30 — 40 Ib-in 

Torque on impeller nut (para 

3-26) Initial (hot) 120 Ib-ft 

Final (room temperature or 
150“ max) push additional 
turn of 120“ 




i TiiH)0<shArg:er-to-manifald 

^ bolt torque using anti-seize 


tOTpound 86 — 44 Ib-tt 

^ Wfter fump uwpdter retaining 

teque 70 Ib-ft 

I "toqpo dfrldw: 

! 30iTmjge pump: 

{ Prfve gear-to-shaft re- 

' taining nut torque 86 — 44 Ib-ft 

; Tntngmlsftion hydraulic controls: 

OQn:tarol valve-to-tran sm i sslon 

^ retaining bolt, torque 32 — 38 Ib-ft 

Safety* vmlya-to-dlrectional 
Tidve,^ torque (Installed 

n^ng Hqi;^ lock) 36 — 16 Ib-ft 

Praiwnre control valve 
coeavto-body retaining 
bqlfct, torque __32 — 38 Ib-ft 

Tranwnisskm! 

Clutch housing retaining 

bdU 80—90 ib-ft 

Transmission case to transfer 

gear case retaining nut 70 — 80 Ib-ft 

Bearing cage to No 1 
earner retaining bolt 37—43 Ib-ft 

RAurlnof /*«crp tn Nn 9 

-37—43 Ib-ft 


f-to-riiaft retaining 

lut, torque 118—142 Ib-ft 

Ripper 

Mounting bracket stud nut 1600 Ib-ft 

Hydraulic cylinder piston rod 

. 1600±120 Ib-ft 

Steering clutch 

Steering clutch hub-to- 
steenng clutch inner drum 
bolt, torque 180—220 Ib-ft 


Steering clutch outer drum-to- 

pinion flange bolt, torque 180 — 220 Ib-ft 

Clutch plate bolt -600 — 700 Ib-ft 

Final drive 

Track roller frame outer 
bearing retaining nut 

torque 500 — 600 Ib-ft 

Final drive case-to-steenng 
clutch and bevel gear 

case bolt, torque 200 — 220 Ib-ft 

Final drive flange-drum 

screw 180 — 220 Ib-ft 

Track rollers and track carrier 
rollers 

Lubrication plug, torque 110 — 140 Ib-ft 

Front idlers and recoil springs 
Taper lockpins bolt torque 

Initial to seat parts 65 Ib-ft 

Hammer lock pins into 
place, then tighten to 

torque value of 65 — 86 Ib-ft 

Lubrication plug torque 110 — 140 Ib-ft 

Fill valve torque 20 — 30 Ib-ft 

Ball check valve torque 20 — 30 Ib-ft 

Relief valve torque _ _ 20 — 30 Ib-ft 

Track 

Track shoe bolt torque 180—260 Ib-ft plus 

additional Vfi 
turn 

Minimum torque after 

turn 420 Ib-ft 


c Repmr and Replacement Standards Tables 
1-1, 1-2, and 1-3 list manufacturei's dimensions, 
tolerances, clearances, and the maximum allow- 
able wear and clearance 
d Electrical System Schematic Diagiam Fig- 
ure 1-1 shows the schematic wiring diagram for 
this tractor 


Table J-J Engine Repair and Replacement Standards 


Component 


ACCESSORY DRIVE SHAFT 

Backlash between accessory drive gear and camshaft gear . 
Accessory drive shaft journal diameters (front and rear) 

Accessory drive shaft hearing clearance 

Accessory drive shaft end clearance . _ 


Manufacturer b 
dimensions and 
tolerances m 
inches 


1 4336 


CAMSHAFT 

Bearing journal diameter 

Bearing clearance 

End clearance 

Gear backlash (camshaft to crankshaft) 
COMPRESSION RELEASE 

Distance between rocker arm and lifter rod 

CONNECTING ROD 

Piston pm bearing should be machmed'to ID of ! ] ! / " ' 


2 619 


14.999 
2 3910 


14346 


2 620 


15.001 
2 3916 


Deiiired 

MaximuPi 

clearance 

allowable 



weal and 
cJeaiance 

Minimum 

0 002 

Maximum 

0 008 


0 0016 

0 0035 

0 007 

0 006 

0 008 

0 016 

0,003 

0 006 

0 010 

0.010 

0 020 

0 036 

0 003 

0 017 


0 026 

0 030 


0.0042 

0.0071 

0 012 



Table 1-1. En 4 fine R^ptnr and Beplacemeni Standards — Continued 


ComiwQcnfc 


pCInfaninn 


Manofaetorcr's 
dimenakma azMl 
tol«rft]ie« In 
inch— 


Haxlmum 


Detlired 

clearance 


Minimum I Maximum 


Maximum 
nlJowp^Ue 
\\eai/ and 
clenvanee 


CRANKSHAFT 

Mam journal diameter 

Main bearing: clearance 

End clearance 

Connecting rod journal diameter 

Permissible journal wear 

Permissible out-of^roundneas (journal) 

CYLINDER BLOCK 

Main bearing original bore dunenaion . 


3.749 


CYLINDER LINER 

Inside diameter 

Permissible liner wear (increase in diameter at top of ring 
travel). 

Liner danger thickness 

Counterbore dimension In block 


FUEL INJECTION EQUIPMENT 

Fuel injection pump timing (before top center) 18* 

Fuel injection pump lifter setting (one engine 

with piston at top center) L8140±.004. 

Fuel injection pump lifter setting (olf engine) .1J815 ± .001. 

Fuel pump plunger length 

Permissible wear (decrease in length of plunger) 

Injection nozzle orifice 

(Use 5B2178 drill for cleaning). 

Fuel injection camshaft bearing bore 

Camshaft bearing clearance 


2.7671 
0 0249 
14330 


FUEL TRANSFER PUMP 

Clearance between gears and covers, total 

Bearing bore 

Bearing clearance 


0 4950 


GEAR-TYPE BALANCER 
Balancer drive shaft* 

Front bearing ID 

Rear bearing ID 

Shaft diameter — front 

Shaft diameter — rear 

Balancer weight bearing diameter . 
Balancer drive shaft end clearance 

Idler gear shaft diameter 

Idler gear bearing clearance 


1230 
0.8126 
1227 
0 8106 
1,5006 


14976 


GOVERNOR 

Blacklash between bevel drive and driven gears - 

Clearance between top cover bearing and shaft 

Dimension (X) — see text 2 126 — 2.146. 

Decelerator low idle speed adjustment 600-7(K) rpm 

OIL PUMP 

Clearance between gears and end covers 

Drive gear shaft diameter 

Bearing bore 


0.7406 

0.748 


8.760 


0 7410 
0 744 


3.624 

8.3625 1 



4.1138 

4.1148 I 

6.760 

6.761 

0 489 

0 600 

0A92 

0.494 

1 


I 0.0089 
0.016 


0070 

0.020 


o.oi^ 

0 035 

0.006 
0 006 


2.7677 
0 0249 
1.4340 

0.4955 


1.231 
0.8186 
1.228 
0.8116 
1 6015 

1.4980 


0.080 


0 0010 
0.001 


0 0020 
0 002 


0 0020 
0 006 

0 0020 


0 002 
0 001 


0 002 


0 0020 


0 0036 
0 013 

0 0036 


0 006 
0 003 


0 004 
0 0036 


0.006 


0.010 


0 006 


0 008 
0 008 


0 007 


0 006 


0 006 


PISTON PINS 

Clearance in piston pm bearing 

Clearance in piston 

PISTON RINGS 

Piston nng side clearance: 

Top ring 


0.001 

0.0004 

0.0060 


0.002 

0 0010 

0.006 


0 006 
0.006 

0.012 












Tdhle 1-U Engine Repair and Replacement Standnyds — Continued 


M iHng 
Oil nnr 

top 

Miir ^P> 2d 
mag gapy oil 


ComDonent 


Manufftcturei’s 
<1imenBion8 nnd 
tolerances in 
inches 


Minimum 


Maximum 


Desired 

clearance 


Minimum j Maximum 



0 0030 
0 0016 
0.023 
0.021 
0 016 


0 0045 
0 0030 
0.028 
0 031 
0 025 


Maxim 
allo\\ al 
"ear • 
clearar 


Blia POWER TAKEOFF DRIVE SHAFT 

Of ptnap drive gear to oil pump driven gear „ . . . 
IWer taked^f ahaft drive gear to camshaft gear . . ^ 

Bearing clearance 

End clearance 

ROCKER ARM BEARINGS 

Clearance between shaft and beanngs 


0 002 
0.003 
0 003 
0.010 


0.0020 


0.016 
0.016 
0 006 
0.020 


0 0036 


0.010 

0 035 

0.010 


ROCKER ARM SHAFT SUPPORT BRACKET 

Bracket bore 

Sleeve diameter 

SERVICE METER 

PennissiMe bearing clearance 

Turbocharger (AiResearch T12)* 

Shaft end clearance > 

Permisaible beanng clearance (satisfactory if impeller 
wheel and/or turbine wheel have not rubbed housing 
or housings. 

Beanng diameter (ID) 

Bearing diameter (OD) 

Journal diameter 

Housing bore diameter 

Depth from face-of-plate to thrust bearing 
Thrust collar thickness 

Minimum thrust collar thickness ...... ^ 

Thrust beanng thickness 
Oil seal ring gap 

VALVE AND VALVE SEAT SPECIFICATIONS 
Valve seat angle 
Valve guide length 

Valve seat insert diameter 

Bore for valve seat insert 
Valve head diameter — 

Inlet ... 

Exhaust . - --- 

Outside diameter of valve seat face (nei*)— inlet 

Exhaust 

Outside diameter of valve seat face (after recondition- 
ing). 

Inlet 

Exhaust . ....... 

Stem diameter ' 

Valve guide bore— inlet 

Exhaust 

Valve hp thickness — inlet .... 

Exhaust ... 


Exhaust 

I^pth of bore for valve seat inerts 

Valve seat width— Inlet .. 

Exhaust 

Valve face angle 


2.249 

2.244 


6268 

9780 

6250 

9827 



46 * 

6 262 
2 5026 
2 4995 

2 338 
2.277 
2 296 
2 244 


4960 

499 

600 

.141 

.094 

134 

076 

.508 


44 1/4* 


2 250 
2.246 


6272 

.9786 

6264 

9832 

300 

092 


46* 

5 252 
2 6036 
2 6006 

2.348 
2 287 
2 296 
2.244 


2.318 

2.267 

4960 

.601 

602 


,186 

.130 
.610 
.145 
.185 
44 1/4* 


0.006 


3976 


003 


0.010 


0 011 


0 012 
0.013 


4005 


008 


401 

298 


Component 


Muiufactarcr ■ 
dlmenBiona and 
tolerance* In 
indieg 

Desired 

clearance 

Maximum 
aUowable 
wear and 



Minimum 

Maximum 

Minimum 

Maximum 

clearance 

1 

VALVES 

Valve stem clearance m guide 





0 009 

Exhaust valve clearance (hot) _ 



0 020 

0 020 

Inlet valve clearance (hot) _! 



0.016 

0,016 


VALVE LIFTERS 

Lifter diamete^ 

0.996 

0 997 
1000 


Bearine bore _ __ ___ 

0.999 



0 008 

VALVE SPRING 

Outer: 

Pounds force 

When compressed to 

Inner : 

Pounds force 

When compressed to 

--,_62-^8 
.2 7/32 in. 

19-21 

-1 51/64 in. 



VALVE TIMING 

With valve clearances set correctly hot, dial indicator 
mounted above valve stem, reading taken with valve .075 
in off its seat 

Exhaust opening 

(BBC) _ 33"2' 

Exhaust closing 

(ATC) . . 1’>28' 

Inlet opening 

(ATC) . . 3®68' 

Inlet closing 

(ABC) . 14»28' 






WATER PUMP IDLER GEAR 

Backlash 

Water pump idler gear to water pump drive gear 
Waterpump idler gear to camshaft gear _ 

Shaft diameter . . ... . . 

1 4320 

1 4326 

0 004 

0 003 

0 016 

0 019 


Bearing clearance . . . ... ... 


1 4940 

1 4945 

0 0046 

i 

0 0060 

0 008 

WATER TEMPERATURE REGULATOR 

Opening temperature 177®~182'*F 

Fully open temperature 206 “F 








' Measure valve tfuide bore in portion of truide v*hich is pressed into cylinder head closest to valve head 
J If valve seat face exceeds the maximum width after snndinR. narrow the seat face by usinK 16" stone or fly cutter 


Table 1-2 Power Tranemission Units Repair and Replacement Standards 


Component 


Manufacturer's 
dimensions and 
tolerances in 
inches 

Desired 

clearance 

Maximum 
allowable 
wear and 




Maximum 

Minimum 

Maxi mum 

clearance 

Torque Divider 







Engine rpm at torque converter stall . . . 

766-886 






Converter type 

single stage 






Converter size . . . _ 

Clearance between torque converter sta- 

21 in 






tor and turbine (see text for correct 
method of measuring) 




0 012 

0.018 

0 030 

Clearance between torque converter sta- 




tor and impeller, (see text for correct 
method of measuring) 




0 009 

0 015 

QOO/I 














Tcible Power Transmission Units Repair and RepUicement Standards — Continued 


Component 

ManufaeUirvr’g 
dimtiuloiw And 
tokraneci in 
inchea 

Deulred 
dea trance 

Ma\Itr 
aIlo\\a 
^ 'vear i 

imm 

Maximum 

Minimum 

Maximum 

deal a 

Torque converter inlet relief valve* 

ifewtingr location Upper front face 

of tranamiaaion 

caae 

§efc to by^kaas ... 4-^ gpm 

M presanre of 110-120 pal 

lidct relief valve springs; 

Pctmda force . 19.1-22.6 

When compresaed to . , . . 1,77 in. 

Free length after teat 2.42 In. 

Spring diameter 76 in. 

Torque converter outlet relief valve: 

Mounting location .... .... Lower rear face 

of torque di- 
vider houaing. 

Set to bypass . . 19-21 gpm 

At pressure of (when converter is 

40-44 psi 

36.38-42.70 

2 in. 

2.98 in. 

88 in. 

; pump. 

Gear 

Capacity (scavenge) 18.0 gpm 

(Circulating) 21.8 gpm 

Baaed on apeed of . 2,480 rpm 

Pressure (circulating) 40 pai 

Transmission hydraulic controls* 

Safety valve spring (( 3 ), fig 3-196) 

Pounds force .. _ 36-44 

When compressed to . . . 5.74 m. 

Free length after test g ,20 m. 

Spring diameter 1 44 In. 

Check valve spring (( 4 ), fig. 3-194) 

Pounds force . . 88.6-46.1 

When compressed to . . 3 .I 9 in. 

Free length after test . _ 4.38 in. 

Spring diameter ... 81 m ' 

Pressure control valve spring ((17), fig 

3—194) 

Pounds force . 22.6-26.9 

When compresaed to 4 61 in 

Free length after te.t 4 ; 77 _ 4 .M in. 

Spnng diameter 784 _ji 5 In. 

Control linkage adjustment: 

Dimension between washer and lever 
on selector lever control shaft 
(see text for correct method of 

Dimension between centerline of *"• 

transmission hydraulic control 
shafts and face of lever on selec- 
tor lever control shaft (see text 
for correct method of adjusting) . . i.gg 

Transmission 

Transmission clutches: 




1 







Component 

No 1 clutch, No 3 clutch, and 
No 4 clutch* 

Overall width of 3 new disc assemblies 
and 2 new plates 

No 2 clutch 

Overall width of 4 new disc assemblies 
and 3 new plates 

No 6 clutch 

Overall width of 2 new disc assemblies 

and 1 new plate 

Clutch piston release springs Nos. 1 and 
2 clutches 

Pounds force 

When compressed to 

Free length after test 

Spring diameter 

Clutch release springs Nos 3, 4, and 5 
clutches 

Pounds force 

When compressed to 

Free length after test . . . . 

Spring diameter 

Clutch reaction pins Nos 1 and 2 
clutches 

Length . , - _ ... 

Clutch reaction pins Nos 3, 4, and 6 
clutches 

Length 

Shafts (planet gear) outside diam- 
eter - 
Bevel gear 

Bevel gear and pinion backlash as 
marked on pinion gear (with 
pinion held in forward position) 
Bevel gear bearing preload 

Shims to be removed after end 
clearance taken up, approxi- 
mately _ , . 

Or, torque to rotate 

Steering clutch 

Clutch springs 
Outer 

Pounds force 

When compressed to . . — 
Inner 

Pounds force . , ... 

When compressed to . . 
Steering clutch hub-to bevel gear 

shaft press fit, tons . 

Dimension between the face of the hub 
and the shoulder of the bevel gear 
shaft when pressed on with 35-40 tons 

Steering clutch ( 134 in thick discs) 

Overall width of 10 new disc assem- 
blies and 9 new discs _ . 


Desired 

clearance 


Ma\imunr 
allowable 
wear anc 
clearance 









To^Ie 1-^% Power Transvms^on Units Repair and Replacement Standards — Continued 


Gomponeat 

Lfinimum overall width of 10 disc 
assend)lie8 and 9 discs (worn) ... 2 744 in 

tressure relief yalve set to bypass 

at 360-400 psi 

Ste^ing^ clutch control valve mini- 
mum pressure with clutch disen- 
gaged, engine at low idle speed _ 265-300 psi 

Staerlng dutch and transmission hy- 
drat£c pump 

Permissfble clearance between pump 

shafts and bearings 

Capacity at 1,760 rpm (pump speed 

at 1,200 rpm engine speed) 22 6 gpm 

When developing pressure of 360 psi 

Brakes 

Adjustment: 

T^^iten down adjusting socket 
n«fu and back 

1 turn 

p of pm and 
in the engag- 

support 

»veen front face of 
-irest support and cen- 
.ihe of parking brake 
lever 

Distance between front face of 
seat support and rear face of 
brake pedal 17 67-17 87 in. 

Pinal drive 

Flange-to-final drive pinion press fit, 

- 36-40 

Dimension between face of flange 
and the shoulder of the pinion 
shaft when pressed on to 35-40 

Q Z 'i 

bprocket-to-hub press fit, tons . . 60-65 

Dimension between face of sprocket 
and the end of the splines on the 
final drive hub when pressed on to 
60-65 tons ... cen 

Sprocket shaft-to-case press fit, tons 65-60 
Sprocket shaft must be straight 
within .... 


Manufacturer's 
dimensions and 
tolerances in 
inches 


Minimum 


Maximum 


Desired 

clearance 


Minimum | Maximum 


Maxim 
allows’ 
wear a 
clearsn 


006 


860 


820 


900 


940 






dlmenAions and 

Desired 

Maximum 

Component 


tolerances In 

clearance 

allowable 


icchea 



wear and 



Minimum 

Maximum 

Minimum 

Maximum 

clearance 

Track roller frame 







Inner bearing: clearance . .. 




0.012 

0 015 

0 040 

Minimum thickness of wear strip for 




front idler _ ^ 

Clearance between yoke and wear plate . 

Track rollers 

125 in. 



0 030 

0.060 






Shaft clearance . 




0 008 

0.012 

0 050 

End clearance 



0.011 

0 029 

0 050 

Permissible bend in shaft 

005 in 



Track carrier rollers 



1 




Adjustment 




1 



Tighten nut until resistance is felt, 







then back off to nearest locking 
pasition 







End clearance 




0 000 

0 0045 

0 030 

Front idlers and recoil springs 




Shaft clearance 




0 008 

0 011 

0 012 
0.029 

0 050 

End clearance 1 



Recoil spring (outer) free length . . . . 


31 17 

32 23 


Recoil spring (inner) free length 


21 50 

22 50 




Recoil springs, from rear face of front 





pilot to front face of rear pilot, as- 
sembled length . 

24 50 in 






Recoil springs, from rear face of front 







pilot to front face of rear pilot, in- 
stalled length 

25 00 in 






Clearance between frame and guides 

Clearance between yoke and plate as- 

— 

- 

- - 

0 010 

0 050 


sembly . , . . . 

- - - 



0 030 

0 060 


Track 







Wear (external bushing and pitch in- 







crease) on pins and bushings permis- 
sible before turning (see text) 

120 in per link 






Track adjustment, sag . 

Limit of adjusting track, measurement 

1-1 1/2 in 






between stops on shaft assembly, and 
back of equalizer bar support not to 
exceed . ..... 

062 in 







1 
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Fxgure 1-1 {2) Tractor wiring diagram (Serial nos 76E1301-UP) 
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Figure 1-1 {1) Tractor wiring diagram (Serial nos 75E1 through 75E329, 75E560 

through 75E1185). 





CHAPTER 2 

GENERAL MAINTENANCE INSTRUCTIONS 


Section I. REPAIR PARTS, SPECIAL TOOLS, AND EQUIPMENT 


2-1. Special Tools and Equipment 

The special tools required to perform direct and 
sreneral support and depot maintenance on the 
Caterpillar Model D-7 Tractor are listed in table 
2-1 and TM 5-2410-214-36P References and 
illustrations indicating the use of these tools are 
listed in the table. 

2-2. Direct and General Support and Depot 
Maintenance Repair Parts 

Direct and general support and depot maintenance 


repair parts are listed and illustrated in TM 6- 
2410-214-36P. 

2-3. Specially Designed (Fabricated) Tools 
and Equipment 

The specially designed tools and equipment listed 
in table 2-2 are for direct and general support and 
depot maintenance personnel performing ma]or 
overhaul work on the D-7 tractor. The tools and 
equipment listed are not available for issue, but 
must be fabricated by direct and general support 
and depot maintenance personnel 




Table S-1. 

Special 

Tools 

Item 

h ‘7V or part no 

Fxffure Paraprapk 

Use 

Bolt 

(11083) 1A2208 

3-12 

3-4 

Precombustion chamber removal 

Spacer 

(11083) 5F9072 

3-12 

3—4 

Precombustion chamber removal 

Wrench adapter 5F8353 

5180-620-6235 

3-12 

3-4 

Precombustion chamber removal 

Washer 4B4285 

5310-194-7315 

3-12 

3-4 

Precombustion chamber removal 

Nut L1017 

5310-423-8057 

3-12 

3-4 

Precombustion chamber removal 

Screw 

(11083) 6F5515 

3-12 

3-4 

Precombustion chamber removal 

Sleeve 

(11083) 1M6475 

3-213 

3-46 

Check transmission clutches operation 

Reducer 

(11083) 7M1293 

3-238 

3-48 

Transmission hydraulic tests 

Installer tool 

(11083) 6M2162 

3-315 

3-63 

Install metal floating ring seal 

Installer tool 

(11083) 6M2158 

3-328 

3-68 

Install metal floating ring seal 



3-334 

3-69 




3-337 

3-70 




Table 2~2 Specially Designed (Fabricated) Tools and Equipment 

Itf in 

Figure 

Paragraph 

Use 

Installation tool 

3-18 

3-5 

Install rocker arm bearings 

Valve holding tool 

3-20 

3-5 

To hold valve in place while valve spring is installed 

Removal tool 

3-29 

3-7 

Removing or installing mam bearings 

Tamping tool 

3-99 

3-23 

Transfer pump seal 

Tamping tool guide 

3-99 

3-23 

Transfer pump seal 

Fixture 

3-104 

3-25 

Turbocharger repair 

Adapter plate 

3-104 

3-25 

Turbocharger repair 

Holding tool 

3-115 


Turbocharge turbine wheel 

Removal tool 

3-133 

3-30 

Water seal case 

Lifting bracket 

3-169 

3-40 

Torque divider 

Holding tools 

3-325 

3-67 

Hold washers and spacers in master link 

Guide pm 

3-348 

3-72 

Recoil spring assembly 

Driver 

3-391 

3-85 

Lift cylinder piston relief valve removal 
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TM 5-2410-214-»5 


suaiON- 



RESERVOIR 



TILT 

CONTROL 

VALVE 


LIFT 

CONTROL 

VALVE 


TILT 

CYLINDER 




RETURN LINE 











Section III. REMOVAL AND INSTALLATION OF MAJOR COMPONENTS 


2-5. Engine 

a. Removal and Installation. 

(1) Remove the radiator and radiator guard 
as an assembly (para 3-29). 

(2) Remove the seat and floor plates as de- 
scribed m TM 5-2410-214-12. 

(3) Remove the brake pedals and brake 
dal support bracket (para 3-60). 

(4) Disconnect oil line ((1), flg. 2-1) winch 
pump pressure line (9), winch pump suction line 
(10), torque converter supply line (11), tilt valve 
pressure line (12), hydraulic pump suction line 
(13), and hydraulic pump pressure line (14) 

(5) Remove fender bracket (3), transmis- 
sion oil pump pressure line (5), bracket (6), 
torque converter vent line (7), U-joint (8), and 
fender bracket (15) 

(6) Disconnect battery cables (2) at the 
starting motor. 

(7) Disconnect the rear light wire inside 
junction box (4). 

(8) Pull the head light wire back to the junc- 
tion box (4). 

(9) Disconnect the transmission lubrication 
line (16), drain line (17), and transmission pump 
oil supply line (18). 

(10) Disconnect the electrical leads to the 
voltage regulator 

(11) Remove the engine side shields 

(12) Remove toolbox (19), junction blocks 
(21), (22), and (23) 

Note Close the fuel shutoff valve at the supply 
tank prior to disconnecting line (20) 

(13) Disconnect fuel supply line (20) 

(14) Attach a suitable lifting device and hoist 
as illustrated in figure 2-2 

Note The engine and accessories approximate 
weight IS 5,000 pounds 

(15) Remove the bolts ((1), (2), fig 2-2) 
securing the engine to the main frame 

(16) Raise the engine slightly and check for 
components that may not have been disconnected. 

(17) Move the engine forward and out of the 
machine 

(18) The shims which are under the engine 
supports should be wired together in individual 
groups and replaced in their original positions 
when installing the engine 

(19) Install the engine in the reverse order 
of removal 

(20) After the engine has been placed in posi- 
tion, its alignment should be checked as recom- 
mended below 


b. Engine Alignment 

(1) Place the amount of shims needed be- 
tween the engine supports and the tractor frame 
in order to align the universal joint as closely as 
possible. 

(2) After installation of the engine and uni- 
versal joint is complete, a visual check of the 
alignment can be made while rotating the uni- 
versal joint. 

(3) If the universal joint wobbles percep- 
tibly, closer alignment is needed. 

c Misdhgnmervt. 

(1) Normally misalignment can be corrected 
by adding or removing shims as necessary be- 
tween the frame and the engine supports. 

(2) If it is necessary to shift the engine from 
one side to the other in the frame, loosen the 
holddown bolts and shift the engine accordingly, 

(3) If the holes for the holddown bolts are 
enlarged, dowels should be installed to hold the 
engine in the proper location after it is bolted 
down. 

(4) Extreme misalignment is probably the 
result of bent mam frame channels, in which case 
they should be replaced Extreme weai in the en- 
gine front support will also cause misalignment 

2-6. Transmission 

a Removal 

(1) Remove the torque divider (para 3-40) 

(2) Disconnect hydraulic lines ((1), fig 2- 
3) and move them toward the engine so they will 
not interfere with transmission removal 

(3) Remove tube assembly (2) 

(4) Disconnect line (3) at steering clutch 
check valve and remove 

(5) Remove oil filter assembly (4) from 
bracket (5) 

(6) Install 'Vt-inch (NC) eyebolts and attach 
a suitable hoist to support the transmission as- 
sembly as shown in figure 2-4 

Note The transmission weighs approximately 
1,325 pounds 

(7) Remove the nuts from the studs holding 
the transfer case to the bevel gear case, and force 
the transmission away from the bevel gear case 
using Vi-inch-lS (NC) forcing screws 

(8) Lift the transmission from the tractor 
(fig 2—4) 

b Installation Install the transmission in the 
reverse oi der to removal 
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Section II. TROUBLESHOOTING 


2-4. Gonetal 

lliis sectioH provides information useful in diag- 
nose iind correcting unsatisfactory operation or 
faEnre of the D-7 tractor and its components. 
Malfunctions wMch may occur are listed in table 


2-3. Each malfunction stated is followed b, 
of probable causes of the trouble. The cor 
action recommended is described opposi 
probable cause. 


Table 2^. TroMeshooUng 
Probable cause 

a. Valves not seating properly, 
b Worn piston nngs. 

a. Worn piston rings 
b Defective valves. 

a. Broken valve spring. 

b. Carbon build-up on pistons. 

c. Loose connecting rod or mam bear- 

ing bolts or worn bearings, 
a Worn main bearing 

b Worn oil pump gears. 

Armature burned out. 

Generator shorted. 

a Short circuit in generator. 

b Generator regulator not operating 
properly. 

a. Leakage in external lines, 
b Leakage within transmission. 

c Pressure relief valve in hydraulic 
control valve stuck open, 
d Check valve stuck in bore. 

e Differential valve sticking closed. 

f Safety valve improperly adjusted 
g. Torque divider failure, 
a Obstruction preventing directional 
clutch from releasing. 


M^fuMcHon 

% iring of engine. 

% smokes. 

Z* Kiglne knocks excessively. 

Low or no lubricating oil pressure 
indication. 

Qgine. 

t ruuy cnarged battery and a high 
charging rate. 


8. Transmission does not operate in 
any speed 


9 Tractor remains in gear with selec- 
tor valve in neutral 

10 Ripper will not raise 

11 Ripper will not lower. 

12 Ripper will not stay in ground 


b Control linkage improperly ad- 
justed. 

c Speed and safety valve improperly 
adjusted 

a. Defective relief valve in hydraulic 

control. 

b. Improper relief valve setting. 

Defective relief valve in hydraulic 
control 

Worn cylinder piston rod packing and 
seals 


Corrective action 

a Recondition valves (para 3- 
b. Replace piston rings (para I 
a Replace piston rings (para I 
b. Recondition valves and seats 
3-6). 

a. Replace valve spring (para 

b. Clean carbon from pistons 

(3-12). 

c. Tighten bolts or replace b 

(para 3-12). 

a. Replace bearing (para 3-7) 

b. Replace pump gears (para : 
Disassemble starter and replace 

ture (para 3-27). 

Disassemble generator and i 
armature (para 3-26) 
a Disassemble generator and 
or replace as necessary 
3-26) 

b. Adjust. (Refer to TM 6-241( 

12 ) 

a. Refer to TM 6-2410-214-12 
b Check pressures at test 
(para 3-48) 

c Remove valve for inspectio 
repair (para 3-41) 

d. Remove valve for inspectio 

repair (para 3-46) 
e Remove valve for inspectio 
repair (para 3-41) 
f Adjust safety valve (para 3 
g Refer to paragraph 3-40 
a. Inpsect directional valve ai 
move any obstruction (pa 
41) 

b Adjust linkage (para 3-41) 

c Adjust valves (para 3-41) 

a Remove valve for inspectioi 
repair (para 3-41). 
b Adjust valve (para 3-46) 
Remove and inspect valve (pa 
46). 

Inspect and repair cylinder (pa 
87). 
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Oil supply line 
Battery cable 
Fender bracket 
Junction box 

Transmission oil pump pressure line 

Ti^ue converter vent line 
U-joint 

Winch pump pressure line 
Winch pump suction line 
Torque converter supply line 
Tilt valve pressure line 
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Hydraulic pump suction 
Hydraulic pump pressure line 
Fender bracket 
Transmission lubrication line 

Transmission pump oil supply line 

Tool box 

Fuel supply line 

Junction block 

Junction block 

Junction block 


Figure 2-1 • Preparing to remove engine. 
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1 Rubber bushing 4 Inner sleeve 

2 Outer sleeve 6 Timing gear housing 

3 Support 

Figure S~S Front support hushing. 



3-3. Manifolds 

а. Removal and InstaHation. 

Note, The exhaust and inlet manifolds can be removed 
separately 

(1) Refer to paragraph 3-26 and remove 
turbocharger ((2), fig. 3-6) 

(2) Remove bolts (5) and nuts (6) 

(3) Using a suitable hoist, remove each 
manifold 

(4) Replace gaskets before installation 
Note. The use of antisieze thread compound is 

recommended on bolts subject to heat to ease future 
removal. 

(5) Install in the reverse order of removal. 

б, Cleaning and Inspection 

(1) Clean all parts with an approved clean- 
ing solvent and dry thoroughly. 



1 Rubber bushing 

2 Inner sleeve 
8 Outer sleeve 

Figure 3-^. Front support bushing. 

(2) Inspect all parts for cracks, breaks, anc 
other damage 

(3) Replace all damaged or defective parts 

3-4. Engine Cylinder Heads 

Note Two cylinder heads are used on this engine Cop- 
per water directors direct the flow of coolant toward the 
valve ports and precombustion chambers Rubber seals 
and ferrules seal the water passages between the cylinde 
head and cylinder block 

a. Removal and Disassembly 

(1) Drain the cooling system 

(2) Remove the hood 

(3) Remove the turbocharger (para 3-25) 
air cleaner (refer to TM 5-2410-214-12), inlet 
and exhaust manifolds (para 3-3) 

(4) Disconnect throttle linkage ((l),fig 3- 
7), heat indicator bulb (2), and throttle linkage 

(4) 

(6) Remove the water manifold (3) and 
breather (5). 

(6) Remove the oil filter cover, case, and ele- 
ment 

(7) Remove the turbocharger lubrication 
supply line. 

(8) Remove the glow plug wiring (6) 

(9) Remove the upper bolts securing the 
priming pump mounting bracket (9) and loosen 
the lower bolts. 

(10) Tip the priming pump mounting brack- 
et away from the cylinder blocks to aid in remov- 
ing the fuel injecton lines (7) Remove the fuel 
injection lines. 

(11) Remove the throttle linkage cross shaft 
( 10 ) 


CHAPTER 3 

REPAIR INSTRUCTIONS 


Section I. ENGINE 


3-1. General 

The tractor is* powered by a 4-cylinder, 4-stroke 
torboi^iarged, caterpillar diesel engine 
e(pih;K^ wi& gear type balancers to counteract 
inertia Torces of the connecting rods and 
The engine components are fully de- 
aezihed £a the applicable paragraphs throughout 
tt.secSoQ, 


3-^ JCranlcshoft Pulley and Front Support 

«. Ormkshaft PvUey. 

(D RemovdL 

(«) Remove the lock and bolt ((1), fig. 
8-1) which has a left-hand thread. 

(b) Use any proper size socket to remove 
the screw (2) 

(o) Using a puller arrangement similar to 
fliat shown in figure 3-2, remove the crankshaft 
pulley. 

id) Remove the key from beneath the pul- 
ley 


(2) Inspection. Inspect for bends or damag 
and replace if necessary. 

(3) InstaUaticn 

(a) Install in the reverse order of remova 
ib) When installing the pulley, tighten th 
screw to the recommended value, tap with a ham 
mer and retighten (para l-4p) 
b. F font Support 

Note The engine front support has an annular rubbe 

cess that pves a very tight fit between the rubber ani 
inner sleeve (4) and outer sleeve (2) The compositi 

housing (6) stuTd beco 

b.sh,». 1; "L^T.7. “ ""r 

the three parts of th» , ^ >t >s necessary to ruir 

■ns rcuirL no ^ubnL"'" 

(1) Removal 

io.) Remove the crankshaft pulley 

support to theT'"^ securing the froni 

upport to the timing gear housing cover 

water support to clear the 

ter pump and remove (fig 3 _ 4 ) 


20 


id) Pull, burn off or cut off the fr 
port bushing (fig 3-5) 

(2) Installation. 

id) When the bushing assembly ij 
on the front cover, use care to keep the 
holes for the bolts in a horizontal line, 
sembly should be pressed onto the cover i 
end of the inner sleeve contacts the cov 
will allow installation of the front suppoi 
proper position so that it can easily be 
to the tractor frame. 

ib) Install in the reverse order of r( 



1 Bolt 

2 Screw 

Figure 3-1 Crankshaft pulley 
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Throttle linkage 
Heat indicator bulb 
Water manifold 
Throttle linkage bracket 
Breather 

Glow plug wiring 


Fuel injection lines 
Valve covers 

Fuel pump mounting bracket 
Throttle linkage cross shaft 
Dash upper support bracket 


Figure 3-7 Preparing to remove cylinder heads 


(15) Remove the nuts from the head studs. 

(16) Insjtall two %-mch NC eyebolts. 


(17) With a suitable hoist, remove the head 
((D.fig. 3-9) 







1 

2 

3 


Air cleaner 
Turbocharger 
Exhaust pipe 
Figure 3^6 


4 Oil drain 
6 Bolts 
6 Nuts 

Manifold removal 


(12) LfOosen the lower bolts securing the d 
^embly and tip the dash assembly away fi 
the engine 

(13) Remove the rocker arm covers, the rc 


er arm assemblies (fig 3-8), push rods, anc 
compression release push rods. 

(14) Remove the valve cover base ((2) 
0 — 8 ) . 






t Eodcer ami assembly 
Z Valve cover base 

Freparmff to remove cylinder heads. 



1 Cylinder head 

Figure 3-9, Removing cylinder head. 


Note, Water directors ((1), fig:. 3-10) are pro- 
vided to direct the fiow of coolant to critical areas for 
maximum cooling effectiveness They are pressed into 
place in the head, after aligning the notch on the director 
with the V-mark on the head The seal (2) and copper 
ferrules (3), which seal the water passages between the 
head and top of the block, are replaceable. 

(18) Remove the fuel injection vnlve assembly 
Refer to TM &-2410-214-12. 

(19) Disconnect and remove the glow plugs. 

Note The precombustion chamber ((3), flg, 8-11) 
IS threaded into the cylinder head (4) and sealed at the 
top of the head with a retainer (1) and two preformed 
packings (2) The preformed packings prevent leakage 
of coolant. The gasket (6) prevents combustion gases 
from entering the cooling system, as well as preventing 
the leakage of coolant into the cylinder 

(20) Place a spacer ((2), fig. 3-12) in the 
precombustion chamber and turn the bolt (1) in 
the retainer (3) against the spacer until the re- 
tainer comes out of the cylinder head. 

(21) Place the wrench adapter (4) in the ser- 
rations of the precombustion chamber and screw 
the precombustion chamber cut of the head. 

b Cleaning, Inspection, and Repair. 

(1) Remove all carbon deposits and rust 
from the head. 
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Note If a cylinder head has collected an exces 
amount of scale or rust within the water jacket, rert 
the cylinder head and clean it thoroughly. This is 
an indication that the entire cooling system should 
cleaned. 

(2) Clean all parts m an approved solveni 
c. Reassembly and InstaUation. 

(1) Place a new gasket, coated on the 1 
tom side with a thin layer of grease, in the h( 
The grease will help retain the washer while 
stalling the precombustion chamber. 

(2) Coat the threads of the precombusi 
chamber with antiseize and sealing lubricant, t 
insert -the chamber into the head and tighten v 
the wrench adapter (4) to the torque giver 
paragraph l-4p. 

(3) Coat the chamfered portion of the 
inder head and the new rubber seals with soap. 

(4) Place the retainer over the precoml 
tion chamber and start it into the cylinder li 
and onto the precombustion chamber. 

Caution: When starting the retainer 
not use force until the seals are properly star 
It the seals are not started correctly, they wil 
damaged and will not seal effectively. 

(6) Using the washer (6), the screw 
and the nut (7) as illustrated, tighten the retai 
until it is bottomed 

(6) Install the seal ((2), fig, 3-10) over 
flange on the ferrule This can be easily done if 
inner surface of the seal is first coated witl 
quid soap. 

Note. When installing the ferrules and seals, 
rolled edge of the ferrule should be toward the hea 
facilitate installation of the head 

(7) Clean the cylinder liners with a Imt 
cloth and place a new cylinder head gasket on 
cylinder block 

(8) Carefully lower the head on the blocl 

(9) Align the heads by placing a strai 
edge along the machined surface on either sid 
the heads. If the two heads are not in alignir 
breakage of the water manifold or leaks can oc 

Note Coat cylinder head stud nut threads 
Moly-Coat and torque by hand 

(10) See figure 3-13 and tighten the %- 
nuts in numberical sequence to 60 Ib-ft 

(11) Tighten the yg-inch nuts in alphabe 
sequence to 160 Ib-ft 

(12) Retighten the %-inch nuts in alpha 
ical sequence to 300 Ib-ft, 

(13) Retighten the %-inch nuts in numei 
sequence to 120 Ib-ft 

(14) Install the push rods and valve ro' 
mechanism. Securely tighten the nuts which 
the valve rocker mechanism in place. Set the v 
clearance and the compression release clean 
as given in table 1-1. 


(15) Install the rocker arm covers 

(16) Complete the installation in the reverse 
order of removal 
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1 Director 2 Seal 3 Ferrule 

Figure 3-10, Cylinder heads showing water directors 
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1 Retainer 4 Cylinder head 

2 Preformed packings 5 Gasket 

3 Precombustion chamber 

Figure 3-11 Pre combustion chamber 


3-5. Engine Valves and Valve Mechanism 
(fig. 3-14) 

a General One inlet and one exhaust valve are 
used for each cylinder The valve seats are hard- 
ened inserts ((4), fig. 3-15) in the cylinder head 
Valves (12) are opened by cams on the camshaft 
Lifters (3) follow the cams, and transmit this 
movement through push rods (2) and rocker arms 
(1) to valve cup sleeves (5), which contact the 
valves Springs (8) and (9) close the valves The 
springs are held compressed by retainer (7) and 
locks (6). Valve cup sleeves (5) in the rocker 
arm .'support bracket take the side thrust of the 
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A — Retainer removal 

B — Precombustion chamber removal and installation 
C — Retainer installation 

1 Bolt 5 Precombustion chambc 

2 Spacer 6 Washer 

3 Retainer 7 Nut 

4 Wrench adapter 8 Screw 

Figure 3-12 Precombustion chamber tools 


5/8" NUTS 



7/8" NUTS 
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Figure S-13 Cylinder head stud nut tightening sequ 

rockei arm Valve stem guide (11) is a press 
in the head The valve rotator (10), rotates t 
valve approximately 3^ each time the valve 
opened As the valves are unseated, the val 
springs are compressed, existing force again 
valve spring seating collai ((2), fig 3-16) ai 
compressing spring washei (1) As the sprn 
washer is compressed, the steel balls (4) in i 
tamer body (3) are forced down the inclir 
thus rotating the spring washer, the valve sprii 
seating collar, the valve springs and the valve a 
the valve closes, the tension is released from t 
spring tension is released from the spring wash 
so it no longer contacts the steel balls T 
travel of the balls back to then original positr 
has no rotating effect on the valve To determi 
whether a valve rotator is operating, observe t 
serrations on the top of the valve spring retaim 
If the retainer does not rotate during operatic 
replace the valve rotator 
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1 

2 

3 

4 
6 
6 
7 


Push rod 
Rocker arm 
Sleeve 
Retainer 
Inner spring 
Outer spring 
Rotator 
Figure 


8 

9 

10 

11 

12 

13 


Valve stem guide 
Valve lifter guide 
Insert 
Retainer 
Valve 

Valve lifter 


Valves and valve mechanism. 







b. Hoeker Ann Assembly. 

(1) Removal. 

(a) Remove the valve rocker arm covers 
ind disconnect the two oil lines. Remove the nuts 
xrhich hold the rocker arm assemblies to the cyl- 
nder head and remove the rocker arm assemblies. 

(b) After tiie rocker arm assembly has 
seen lifted off the head, the rocker arms can be 
removed. 

(2) Disassembly. 

(a) Pull the cotter pin ((9), fig. 3-17) 
md slide off the washers, spring and outer rocker 
irm (4). 

(b) Remove the nut (2) and tap.the lock 
xtlt (7) down far enough to release the shaft 
[t is not necessary to remove the lock bolt. 

(e) Slide the bracket off the shaft and re- 
nove the other rocker arm (6) . 

(d) To remove the center bracket and 
"ocker arms, take out the steel fitting (^) and slide 
}ff the spring (1). Then the rocker arms and 
sracket can be removed like the outer ones. 

(3) Inspection.' 

(a) Inspect bearings in rocker arms and 
replace if necessary. 

(b) Check clearance between sleeve (8) 
ind bore in bracket (table 1-1). 

(4) Assembly. 

(a) In order to install new rocker arm 
bearings properly, a tool similar to one shown in 
figure 3-18, should be used. Carefully ahgrn the 
oil holes before the bearing is pressed into place 

(b) Assemble the rocker arm assembly in 
reverse order of disassembly. 

c. Valves. 

(1) Removal Compress the valve springs 
and remove the locks Release the compressor 
and remove the retainers, springs, and the valve 
rotators. The valves can now be removed. See fig- 
ure 3-19 for use of valve spring compression tools. 
The adapter (1) threads onto a rocker arm stud 

(2). Also shown in figure 3-20 is a simple tool 
which can be made to hold the valves in place 
while installing the valve springs The threaded 
end of this tool which can also be used on other 
models of heads, is shown ((3), fig. 3-19). 

(2) Cleaning. After removing the cylinder 
head from the diesel engine and the valve assem- 
blies from the head, carefully scrape all carbon ac- 
cumulations from the ports Be sure to clean the 
valves and valve guides thoroughly. 

(3) Valve inspection and reconditioning If 
the valve faces are pitted or are making poor con- 
tact with the valve seat, reface in a valve re- 
facing machine. If the valves are deeply pitted, 
badly warped or worn, they shou»d be replaced. 
In refacing, be sure there is sufficient metal left 




1 Rocker arm 7 Retainer 

2 Push rod 8 Large spring 

3 Lifter 9 Small spring 

4 Insert 10 Valve rotator 

6 Sleeve 11 Valve stem guide 

6 Locks 12 Valve 

Figure S-15 Valve tram. 
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1 Spring 

2 Nut 

3 Sleeve 

4 Rocker arm 
6 Fitting 

Figure S-17 


6 Rocker arm 

7 Lock bolt 

8 Bearing 

9 Cotter pm 

Valve rotator 



MEC 2410-214 35/28 


Figure 3-18 Tool for installing rocker arm bearings 

on the head of the v«\he to prevent “dishing'' of 
the vaJvo ill £>ervice The wear of the valve stems 
-un be checked by the use of a 0" to 1" micro- 
meter The valve stem should be measured in three 
places. Use the measurement near the top of the 
valve stem, where the valve stem does not touch 
the guide, as the original valve stem diameter, 

.28 



1 Adapter 

2 Rocker arm stud 

3 Threaded end of valve holding tool 
Figure S-19 Compressing Valve spring. 

Caution' In handling valves, caution should 
be exercised to prevent nicking or scratching the 
radius between the valve face and stem. A very 
small nick can cause the valve head to break off 
during service. 

(4) Check valve guides See d below 

(5) Checking valve seats. Coat the valve face 
with Prussian blue and rotate the valve in the 
valve seat Remove the valve and examine the 
contact pattern on both valve and seat A line 
of contact near the top and around the entire 
circumference of the valve seat should indicate 
line contact with the valve After the valve seats 
have been ground until they are smooth and con- 
centric with the valve guides, clean all parts 
thoroughly. 

(6) Valve installation Inlet valves have a 
small groove around the top of the stem for iden- 
tification after the head has been installed. Lu- 
bricate the stems and guides for initial starting. 
Insert the valve through the valve stem guide and 
install the springs and the spring retainer Com- 
press the springs with a compressor Insert the 
locks, large end down, and tap the retainer lightly 
as the spring compressor is removed, to make sure 
the locks are seated properly in the retainer. 

d Valve Guides 

(1) The inlet and exhaust valves operate in 
replaceable valve guides After the valves have 
been removed, clean the valve stems and guides. 

(2) Check valve guide wear with a gage or 
by the pilots furnished with some makes of valve 
seat regrinding equipment Generally the pilots 
are supplied in graduated sizes Use a micrometer 
to measure the diameter of the largest pilot that 
will pass through the guide. This dimension will 
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Figure S-2S Valve lifters and guides 

indicate the wear in the guide excluding possible 
out-of -roundness. The valve guide ((2), fig. 3-21) 
can be pressed or driven in or out of the head with 


Figure $-21. Installing valve guide. 



jlhe driver (1). Press into place carefully v?ith 
•the type of driver or inserting tool shoivn to pre- 
vent damage to the guide. A 499-inch-.500-inch 
reamer run through the guides after they are in- 
stalled will insure correct valve stem clearance. 

e. Valve Lifters. The valve lifters operate in 
guides, which are located on the right side of 
the cylinder block and can be removed in the fol- 
lowing manner: 

(1) Remove the valve rocker arm assemblies. 

(2) Remove the push rods. 

(3) Remove the push rod cover from the side 
of the cylinder block. 

(4) Remove the connecting rod inspection 
cover from the right aide of the engine. 

(6) Remove the retainer ( (1), fig. 3-22) and 
raise the guide (2) sufficiently to permit the lifter 
(3) to clear the side of the camshaft and be re- 
moved through the inspection opening. 

/. Compression Release Mechanism. The com- 
pression release is used to release engine compres- 
sion by opening the inlet valve on each cylinder, 
thereby allowing the engine to be more easily 
barred over for repair and adjustment. 

(1) Install a wrench on the compression re- 
lease nut through the hole in the dash as shown 
m figure 3-23 and rotate 90° counterclockwise to 
relieve compression. 


(2) Remove floor plate, cover on flywheel 
housing and pray against flywheel nng gear teeth 
as shown in figure 3-23 to bar engine over. 

(3) Replace cover on flywheel housing, re- 
place floor plate and rotate compression release 
shaft 90° clockwise to restore compression before 
attempting to start the engine. 


Note When rotating compression release to re- 
lieve compression the wrench will turn hard when valves 

restoring compression the 
^nch will turn easy when the valves have returned 
to their normal positions 


compression release shaft 
UU, hg 3-24) If necessary, by removing screw 

/ shaft out through 

guides (2) taking care not to damage the seal m 
the rear of the block. 


(5) Install in reverse order of removal 


3-«. Engine Cylinder liners 

a General Cylinder liner surfaces arp n 

treated te ^ ‘^hemica' 
treated to assure proper break-in The results 

available from the factory m standard ^ 

and the“ IS/" 

b Removal and Installation. 

) Dram the cooling system. 




in^ rS! ''''‘’"‘a'- '■eada, the conM 

mg rods and the pistons 

at the top of ring^travpT'^"^^^ *hey are W( 

are scratched or scored ^ 

cylinder wear af- i Using inside micrometers, ch( 

est amount of wear to determine the gre 





,) Place a piece of cardboard or heavy gas- 
■ffei material through the inspection openings to 
protect the inside of the engine 

(4) Install a puller as shown in figure 3-26, 

(5) Remove the cylinder liner and clean the 
Water jacket sediment from the cylinder block. 

! Note Three preformed packings fit in grooves 

)bn the lower end of each liner. The top packing ((1), 
'fig 3-26) protects the cylinder bore chamfer (3) from 
rust and scale. The cylinder bore chamfer is machined 
to i>€rmit the lower edge of the chamfer to align with 
the center line (2) of the top packing ring groove as 
illustrated. 

(6) When installing the cylinder liner, al- 
ways use new rubber packings. Coat the rubber 
packings with liquid soap to ease installation. 

(7) Lower the cylinder liner carefully into 
the block The liners can be driven into place by 
using a suitable driver, or by placing the puller 
adapter on the top of the liner. A block of hard 
wood, to be used as a driving block, is then placed 
on the puller adapter. 

Note. Properly installed liners should extend 
slightly above the face of the cybnder block This insures 
proper holding and sealing of the cylinder liner agrainst 
the cylinder head gasket when the cylinder head is drawn 
down Some liners may feel slightly loose m the cybnder 
block, yet serve satisfactorily without water or antifreeze 
leaking past the rubber seals 



1 Shaft 

2 Guides 

3 Screw 

Figure 3-2U Compression release mechanism 

(8) Drive the liner into the cylinder block 
until it bottoms Then hit the block of wood sev- 
eral light taps, to assure that the liner is in. If 
the last blow bottoms the liner too hard, the liner 
may bounce back out a trifle. 

(9) Remove the cardboard and assemble the 
parts in the reverse order of removal. 





pcoDDJzgazn; 

Mnjlzsaix; 



Figure 3-25 Pulling cylinder liner 






Figure 3-29 Tool for removing and installing main 
hearings 



1 Rear mam bearing 

2 Annular groove 

3 Oil seal 

Figure 3-30 Rear main bearing 

chined face of the crankshaft flange and the 
flange of the lower half of the center main bear- 
ding. 


(3) Make certain that the cylinder block and 
bea:ring caps are perfectly clean and free from 
hiirrs and high spots. Handle the bearings careful- 
ly to avoid marring them. Leave them dry except 
fdr the grease holding the lead wire when check- 
ing clearances, and lubricate them generously for 
final installation. 

Note* See table 1-1 for bearing clearances and 
wear limits on bearings and cranlcshaft. The clearances 
of the main bearings can be measured without removing 
the crankshaft if the engine is in an uprigrht position 
However, the crankshaft must be held against the upper 
halves of the main beiirings, otherwise, the weight of the 
crankshaft will compress the lead wire slightly and indi- 
cate a lesser clearance than really exists. 

(4) The bearing clearance can be checked 
by placing soft lead wire between the lower bear- 
ing half and the crankshaft. Coat two 1-inch 
lengths of the wire with soft grease and place 
them diagonally on the bearing as shown. The soft 
grease will keep the wires in position while install- 
ing and tightening the cap Turn the crankshaft 
one complete revolution Remove the cap and 
measure the thickness of the compressed wire with 
a 0-inch to 1-inch micrometer to determine th 
bearing clearance (fig 3-32). 

Note Precision mam bearing valves, machined b 
provide proper clearance, are obtainable in complete set 
and are to be installed without further machining or ham 
fitting Single replacement bearings (both upper and lowe 
half) can also be obtained and installed without special 
fitting As a rule, however, it is good practice to replace 
the complete set if any one of the bearings needs to be 
replaced If only one new bearing is installed and the 
other bearings are worn to any extent, the new bearir 
will carry more than its normal share of the load r 
might be damaged as a result 

d Installation 

(1) Replace the seal when the rear me 
bearing assembly is removed or replaced This 
necessary because the adhesive material whici 
seals the two halves of the split seal may be dam- 
aged when the seal is separated and the seal may 
leak if reinstalled 

(2) Before installing a bearing, wash it 
thoroughly and wipe the outer surface dry Rotate 
the upper half into position in the same manner in 
which it was removed Remove the tool, if used, 
from the oil hole in the crankshaft Place the 
lower half in the cap, lubricate thoroughly and in- 
stall the cap The front and rear mam bearing 
caps should be flush with the end faces of the 
cylinder block before tightening See paragraph 
1-4 for the proper torque values to use on the 
stud nuts It is permissible to exceed the value by 
the amount necessary to turn to the next slot for 
alignment with the cotter pm hole 

(3) After the rear main bearing has been 
installed and the hollow-head screws and nuts 





C RecortdiUimng Cylinder Liners. When new 
pmton rings are to be used in worn cylinder liners 
tiie ridge in the liner at the top of the ring travel 
must be raised to provide clearance for the new 
top ring. Since the liners are too hard for or- 
dinary tools, uSe a liner ridge boring tool. 

Caution: Be careful not to rotate the tool 
counterclockwise when the tool bit is against 

the waD- Doing «> i’*'®**' ^*** 

edge. 


3-7. Moifl Bearings 

Ov GeneraL 

(1) The main bearings are precision-type of 
alun^um alloy. 'Hie lower halves are held in posi- 
tion dowels in the bearing caps and the upper 
halves are doweled to the lower halves. This con- 
struction makes it possible to remove and replace 
the rrmin bearings without removing the crank- 
shaft from the engine. 

(2) Oil enters the drilled passages in the cy- 
linder Mock from the oil manifold. The main bear- 
ings are lubricated by this supply of oil. The oil is 
then carried through the drilled passages in the 
crankshaft to lubricate the connecting rod bear- 
ings 

b. Removed. 

Note. If crankabaft is not to be removed, remove 
only one bearing at a time. The bearing caps are identi- 
fied by numbers stamped on the sides of the caps and 
block. 

The main bearings can be removed in the fol- 
lowing manner : 

(1) Remove the oil pan and main bearing cap 

nuts. 

(2) Using either a pry bar or a puller, all 
bearing caps (except the rear) can be pulled. The 
recesses (fig. 3-27) can be used as a location for 
attaching the puller 

(3) Use a puller as shown in figure 3-28 to 
remove the rear mam bearing 

(4) The upper main bearing halves can be 
removed by use of the tool shown in figure 3-29. 
Place the tool in the drilled oil hole in the crank- 
shaft and roll the bearing half out by rotating 
the crankshaft 

Note The flywheel end of the rear mam bearing 
((!)» fig 3—30) IS bored 005 inch larger in diameter and 
consequently, the crankshaft will not touch this part of 
the bearing This counterbore provides for oil control 
by permitting the oil return threads on the crankshaft 
to pump oil back to the oil groove from which a passage 
in the bearing and cap returns the oil to the oil pan. 
The rear naain bearing (1) and the oil seal (3) eliminate 
the possibility of oil leaking into the flywheel clutch 
compartment The rear mam bearing halves have an 
annular groove (2) on the outside of the bearing at 
the rear The seal is made to fit on the bearing with a 
rubber encased s^l section of the seal fitting in this 
annular groove, The seal contacts the crankshaft surface 


behind the oil return threads A special adhesive ma 
on the mating ends of the seal havles form a tight, 
resistant joint comparable to a one-piece seal whei 
bearing cap is installed 



Figure S-S7. Removing main beanngs. 



Figure 3-28 Removing rear mam bearing 


c. Cleaning, Inspection, and Repair 

(1) Abrasive material may roll aroum 
tween the bearing and crankshaft journal cai 
scratches in the aluminum bearing without a( 
ly becoming embedded in the aluminum 
scratches are not necessarily harmful and d 
indicate that the bearings should be replact 
there is any question about the surface 
bearing, wash it with cleaning solvent to re 
oil If the surface feels rough and abrasiw 
stall a new bearing Another indication of 
in the bearing is excessive crankshaft wear. 

(2) The center main bearing (fig ' 
takes the end thrusts of the crankshaft For 
mal end clearance and permissible end clea 
(table 1-1). End clearance can be checke 
pushing the crankshaft as far as will go t 
end of the cylinder block and using a thic 
gage to measure the clearance between th( 



Note The following sequence u wiOi the 
removed. The operation can be performed with the engine 
in the tractor if the torque divider is removed (para 
3-40) Before removing the flywheel, make certain that 
the alignment marks are visible on the flywheel and on 
the crankshaft flange 

6. Remove the torque divider. 

c. Remove the torque divider sun gear ((1), 

fig. 3-36). ’ 

d. Remove cover (2), pointer (3), and bolts and 
locks (4). 
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Figure S->S4» Removing crankshaft 



1 Torque divider sun gear 
Figure S-S5 Preparing to remove fiywheeL 


e Install a a/g-mch-lS NC lifting eye in one of 
the threaded holes in the flyTvheel and attach a 
hoist. 

f. Remove the flywheel as shown in figure 3—36 

g. Remove the bolts and locks holding the ring 
gear on the flywheel 

A. Press the ring gear off the flywheel. 

t. Before installing the ring gear, clean both 
the ring gear and flywheel and remove all burrs. 

}. Heat the ring gear in oil, to a temperature 



2 Cover 
8 Pointer 
4 Bolts and locks 
Figure 9-35 . — Continued 



Figure SS6 Flywheel removal 


not to exceed 600° F, and install it on the fly- 
wheel Make certain the chamfered portion of the 
teeth on the ring gear is toward the cylinder 
block 

k When installing the flywheel, use guide studs 
in the crankshaft flange 

Caution: Align the marks on the flywheel 
and crankshaft flange and install the flywheel. 

1. Tighten the flywheel bolts evenly and dia- 
metrically to the torque value given in paragraph 
1-Ag. 

3-10. Gear-Type Balancer 

a General. Tne balancer is positioned m a hous- 
ing fastened to the underside of the block at the 
center of the engine. The balancer has two bal- 
ance weights timed to each other and to the crank- 
shaft. The balancer is driven from the crank- 
shaft through an idler. The balance weights ro- 






Fiffure S~S2 Checking mam bearing clearance 


tightened seal the bearing with 2B2414 packing 
as shown in figure 3-33. 

(4) Feed the packing into the grooves on 
each side of the cap, tamping it tightly with a 
hammer and a long thin punch, in progressive 
folds until the grooves are filled. 



Figure SSS. Bear main bearing packing seal 


(5) Complete the assembly in the reveri 
der of disassemby. 

3-8. Crankshaft 

0. Removal. 

(1) Remove the diesel engine from the 
tor (para 2-5) 

(2) Mount the engine on a suitable er 
positioning stand, if available, and remove 
following: oil pan, oil pump, gear-type balai 
crankshaft pulley, engine front support flyv 
housing, and timing gear housing 

(3) Support the engine on its side as sh 
(fig. 3-34) and remove the connecting rod 1 
and caps Push the rods into the cylinders 
enough to clear the crankshaft 

(4) Attach a sling and a suitable hoist 
tighten the sling just enough to prevent the cr 
shaft from moving when the main bearing caps 
removed Remove the main bearing caps 

(5) Carefully remove the crankshaft Pn 
the bearing surfaces from dirt and damage 

b. Cleaning, Inspection, and Repair 

(1) Clean the crankshaft in an approved 
vent and dry thoroughly 

(2) The crankshaft should be replaced if 
wear or out-of-roundness exceeds the maxin 
value given in table 1-1 

c Installation 

(1) Refer to paragraph 3-14 for proper 
ing of the crankshaft gear 

(2) Lubricate the bearings and position 
crankshaft into the cylinder block 

(3) Install bearing caps Tighten the ce 
main bearing cap with the crankshaft in the 
treme forward position Refer to paragraph 
for the proper torque on the bearing cap stud i 

(4) Check the crankshaft end thrust as 
dicated in paragraph 3-7 

3-9. Flywheel and Ring Gear 

a. Remove the engine from the tractor ( 
2-5). 
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(&) Remove main oil pickup tube ((1), fig. 
3-37) froifi scavenge tube (2) and oil line (8) 
frcta engime 

(c) With No. 1 piston on top center, in- 
sert the drive gear (8) to lock the balancer drive 
gear 

NoU If complete disassembly of the balancer 
IS necessary, this step may be omitted. 

(d) Remove the locks and bolts securing 
the shaft support bracket (7) and the balancer 
bracket assembly (6) to the cylinder block. Lift 
the brackets from the locating dowels on the cy- 
linder block. 

(e) Inspect preformed packing. 

if) With all timing marks in correct posi- 
tion and No. 1 piston on top center, install the 
balancer to the block. The balancer must be cor- 
rectly timed within itself and to the engine (para 
3-14). 

Note The crankshaft gear teetti are center punched 
to indicate the position of the timing mark. This makes it 
possible to align the balancer drive idler gear to the 
crankshaft gear without removing the timing gear cover. 

(р) Tighten the bracket bolts (fig. 8-88). 
Torque bolts (1), (2), and (6) to 42-50 Ib-ft and 
bolt (4) to 116-125 Ib-ft. Install wire locks (3) 
as shown 

Caution: Remove the positioning bolt 
before installing the oil pan or rotating the crank- 
shaft. 

(2) Disassembly and assembly 

(a) Disconnect drive gear cover ((4), fig. 
3-39) and remove balancer bracket assembly. 

(b) Remove thrust washer (7) from shaft 
support bracket (9) 

(с) Pull drive gear (8). 

(d) Remove the bolts securing front plate 
(13) to the rear plate (10) and remove the plates, 
gear (5), spring plate (11), and key (14) from 
the hub (12). 

(e) If the hub is moved or removed from 
the shaft, position the hub so the distance from 
the threaded end of the shaft to the front of the 
hub IS 20 422 inches 

(/) Install two 5/16-inch-18 (NC) guide 
studs ((1), 3-40) in the rear plate ((10), fig. 3- 
39) 

(g) Install gear and hub. Install a spring 
( (2), fig 3-40) a spacer (3), two springs, a spacer 
and a spring in that order 

(h) Install front plate, remove the guide 
studs and install the bolts. 

(i) With the timing marks aligned 
(weights down with the flat top sides in a hori- 
zontal plane) install the balancer drive gear and 
align the timing marks (fig. 3-41). 

(j) Install the positioning bolt (2) to lock 


gears in correct position Assemble drive gear 
cover to bracket. 

(k) Refer to table 1-1 for proper bearing 
clearance and end clearance. 

(l) Assemble the shaft support bracket and 
idler gear, and drive gear to the balancer drive 
shaft. 

«J. Balancer Weight and Bracket, Disassembly 
and Assembly. 

(1) Remove the shafts ((4), fig. 3-42) and 
(6) from front of bracket. 

(2) Check the oil inlet hole (7) for obstruc- 
tions. 

(3) A suitable press or driver can be used 
to remove and install bearings ( (1), fig 3—43) and 
(8) and spacers (2) in the weights 

(4) With the large gear end of the weights 
turned up, press the bearings (1) into the bore 
of the weights .031-inch past the face of the large 
end of the gear at (A). 

Caution: The bearings must be installed 
with the q^Ut joint toward the heavily weighted 
pMlion of the weight assembly. 



1 Bolt 4 Bolt 

2 Bolt 6 Bolt 

3 Wire locks 

Figure 3-^8, Shaft support bracket mounting detail 

(5) Install the spacers and then press the 


tate in opposite directions at twice engine speed 
and counteract vertical eneitia forces of the con- 
necting* rads and pistons 


b Balance! Dave 

(1) Removal and installation 
(a) Refer to para^^laph S~34 and 

oil pan 


I ^ 



1 

2 

3 

4 
6 


Mam oil pick up tube 6 

Front scavenge tube 7 

Oil line (hidden) 8 

Rear scavenge tube 9 

Oil line 


Figure 3S7, Removing 


Balancer bracket assembly 
Shaft support bracket 
Drive gear 
Preformed packing 

balancer 
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(7) Align the bores and press the shafts into 
the bracket and weights Install the bar (5), bolts 
and lock. 

3-1-1. Flywheel Housing and Slinger 

a. Remove the flywheel (para S-9). 

Note The following sequence is with the engine re- 
moved. The operation can be performed with the engine 
m the tractor if the engine is securely blocked to remove 
the weight from the flywheel housing. 

b. Install two %-mch eyebolts in the top of the 
flywheel housing and attach a suitable hoist. 

c. Remove bolts and lock (1), fig. 3-44) nuts 
and locks (2), and slinger (3). 



1 Guide stud, 6/16 inch-18 

2 Spring 

3 Spacer 

Figure S-UO Balancer gear assembly 



1 Drive gear 

2 Bolt, positioning, 3/8 in-16 

Figure S—Ul Assembly of balancer drive to balancer 


d. Remove the four bolts which hold the fly- 
wheel housing to the pan, and remove the housing 

e. Check and replace gaskets, if necessary, be- 
fore installation. 



1 Balancer weight ^ Shaft 

2 Timing marks f 

3 Balancer weight ® i 

7 Oil inlet hole 

Figure Balancer weight removal 



1 Bearing 

2 Spacer 

3 Bearing 

Figure S-J,3 Installing bearing and spacers in 
balance weights 

f Tighten the flywheel housing nuts and bolts 
evenly to the torque valve given in paragraph 1- 


3-12, Pistons and Connecting Rods 

(fig 3^5) 

a General The aluminum alloy piston has three 
rings, consisting of two compression rings and one 
oil ring All rings are located above the piston 
pin bore The two compression rings seat in in- 
tegral cast iron bands and the single oil ring is 
springloaded Holes in the groove for the oil ring 
provide for the return of oil to the crankcase 
The piston pins are full floating and are held in 
place by retainers fitting into recesses in the pin 
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Nut 

Retainer plate 
Idler gear 
Drive gear cover 
Drive gear 
Balancer drive shaft 
Washer 


Drive gear 

Shaft support bracket 
Drive gear rear plate 
Spring plate 
Hub 

Drive gear front plate 
Key 


Figure 3-^9 Balancer drive diaassemhly 


remaining bearings into the weights until they 
bottom against the spacers. 


(6) Place the balance weights in the br 
aligning the timing marks ((2), fig. 3-42) i 


WPIcht orpQra 




0 ^ 



Caution: The intermediate compression^ 
ring has the TOP marked. Be sure to install this 
ring correctly. 

(3) Install the piston rings on the piston us- 
ing a piston ring expander. New rings must be 
used on new pistons. If old pistons are reused, the 
use of new rings is recommended to ensure pro- 
per seating. 

(4) Place a piston ring compressor tool over 
the cylinder into which the piston is to be in- 
stalled 

(5) Oil the piston and rings and place the 
piston and connecting rod assembly into the cy- 
linder liner until the ring rests on the compressor 
tool Position the V-mark on top of the piston in 
alignment with the V-mark on top of the cylinder 
block This will place the recess for the valves 
and the heat plug in the piston in the correct re- 
lationship to the valves and precombustion cham- 
ber in the cylinder head Push the piston through 
the compressor and into the cylinder liner. 

(6) Oil and reinstall the bearing upper half 
and push the piston down to hold it in place 

(7) Oil and install the bearing lower half 
and the bearing cap and secure with the proper 
nuts Torque the nuts to the value listed in para- 
graph l-4b 

(8) Install cotter pins to secure the nuts 

(9) Replace the cylinder block inspection 
covers or the oil pan (whichever was removed) 

(10) Replace the cylinder head, lubricating 
oil, and engine coolant 

(11) Whenever new rings, piston assemblies 
or piston and liner groups are installed, be sure 
to run-in the engine on a conditioning schedule 
before operating at normal load and speed Do 
not run the engine idle for a long period after 
installing new rings 


3-13. Camshaft and Camshaft Bearings 

a Removal 

(1) Remove the valve rocker arms and push 
rods. Remove the timing gear housing, as covered 
in paragraph 3-14. 

(2) Remove the accessory drive housing and 
the push rod cover. 

(3) Raise the valve lifters (fig. 3-47) and 
secure them in this position with a piece of wire 
around the groove in the top. 

(4) Remove the camshaft and gear assem- 
bly Be careful not to damage the bearing bores 
as the cams pass through them. 

(5) Check the bear mg clearance. For the 
permissible bearing clearance, (table 1-1) 

(6) Press the bearings out of the cylinder 
block if replacement is necessary 

b Cleaning, Inspection, and Reajnr, 

(1) Clean all parts in an approved solvent 

(2) Replace all parts exceeding limits given 
in table 1-1 

c. Installation 

(1) Install the camshaft front bearings and 
spacer with the split toward the top and center 
of the block, and so there is 03-inch clearance 
from the face of the cylinder block to the bearing 
edge. 

(2) Install the center and rear bearings with 
split toward top and center of block 

(3) Complete the installation in the reverse 
order of removal 

d Checking Camshaft End Clearance 

(1) The end thrust of the camshaft is taken 
by two thrust washers These thrust washers are 
identical and interchangeable One thrust washer 
IS located on the cylinder block and held by two 
dowels The other thrust washer (fig 3-48) is 
located inside the timing gear housing and held 
in position by two dowels The thrust washers take 
the thrust from the machined face on both sides 



Figure S-U7 Removing camshaft 
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1 Bolts and lock 

2 Nuts and locks 
8 Slinger 

Ftgwe 1-4^ Flywheel housing removal. 

bore. The stainless steel plug in the crater of the 
piston prolongs piston life by providing a more 
heat resistant surface at the point of highest com- 
bustion temperature. 

6 Removal and Disassembly. 

(1) Drain the lubricating oil and the engine 
coolant 

(2) Remove the cylinder heads as described 
in paragraph 3-4. 

(3) Remove the carbon from the inside top 
surface of the cylinder liner 

(4) Remove the cylinder block inspection 
covers or the oil pan. 

(5) Remove the cotter pins and nuts from 
the connecting rod bolts. Remove the cap and 
bearing lower half as shown in figure 3-46 

Caution: Connecting rod bearing caps and 
connecting rods are numbered to insure installa- 
tion in their original positions. 

(6) Remove the bearing upper half by turn- 
ing the crankshaft or pushing the rod up slightly. 

(7) Rotate the crankshaft until the piston 
to be removed is at top dead center. Carefully 
push the connecting rod upward until the piston 
rings are out of the cylinder 

(8) Lift out the piston and connecting rod 
assembly 

(9) Remove piston rings with a ring expand- 
er. 

(10) Remove piston pm retainers at each end 
of piston pm and remove piston pin 
c Cleamng, Inspection, and Repair. 

(1) Remove all carbon and gummy deposits 
from the piston by cleaning with an approved 
solvent. Dry thoroughly 


Caution: Do not use carbon scrapers 
broken piston rings to remove carbon from ! 
piston grooves. Use a stick of hardwood for t 
purpose. 

(2) The gap between the ends of the pisi 
ring should be measured before the rings are 
stalled on the pistons. Insufficient ring gap n 
caused scored cylinder sleeves or other sern 
damage. Select the rings to be used on each i 
ton and push them one at a time into the cylini 
sleeve in which they are to operate. Use a i^isi 
to push the ring squarely into the cylinder slei 
so that it is parallel with the top and in the r 
travel area and measure the g^p with a fee 
gage 

Note. Prior to reassembly ensihre that the pie 
and piston parts are within limits given in table 
Check cylinder liners. 



1 Piston 

2 Cylinder liner 

3 Oil return hole 

4 Oil discharge hole 

6 Piston pm 

6 Bearing 

7 Drilled oil passage in connecting rod 
Figure 5—45 Piston and ring lubrication 

d Reassembly and Installation 

(1) If a new piston pin bearing is requir 
it must be pressed into place and then machii 
accurately on a rod boring machine 

(2) Reassemble piston, connecting rod £ 
piston pin and secure with piston pin retaim 
Number on connecting rod must be opposite 
mark on piston. 



Figure S-48 Camehaft thrust washer 


of the small camshaft gear, which is integral with 
the camshaft 

(2) The end clearance can be checked only 
with the timing gear housing in place. 

(3) To check end clearance, remove the cam- 
shaft bearing cover and install a dial indicator on 
the housing so that the anvil is against the end 
of the camshaft 

(4) Remove the rear connecting rod inspec- 
tion cover and use a bar to move the camshaft 
forward and back as far as it will move See table 
1-1 for the correct end clearance and permissible 
clearance When excessive clearance is noted, re- 
move the timing gear housing and the camshaft 
and install new thrust washers 

3-14. Timing Gears and Timing Gear 
Housing 

a Timing Gear Housing 

(1) Removal. 

Note The engine is removed from the tractor for 
the following removal sequence The operation can be 
accomplished with the engine in the tractor if the radiator 
and guard are removed (para 3-29) The engine must be 
securely blocked up in the front after the spacers are 
inserted between the oil pan and cylinder block, but be- 
fore the front support is removed 

(a) Remove the governor control mech- 
anism ((1), fig S-49). 

(b) Remove water pump (2). Refer to TM 
5-2410-214-12 

(c) Refer to paragraph 3—2 and remove 
the cr?inkshaft puUey ((3), fig. 3-49). 


(d) Refer to paragraph 3-15 and 
YQSiY power takeoff shaft. 

(e) Remove the bolts that secure the"''6 
pan to the timing gear housing. 

(/) Loosen the bolts along both sides of 4 
oil pan so that the spacers (fig. 3-50) can 1 
placed, one on each side, between the oil pan ar 
the cylinder block to prevent damaging the gasfe 
when removing the timing gear housing 

Note. Use care, when installing the spacers, i 
to damage the oil pan gasket 

(g) Remove the front support (para 3-2 

(h) Remove all bolts securing the timiii 
gear housing to the cylinder block. 

(i) Using a hoist for support, move 4 
timing gear housing straight forward until 
clears the dowels and the end of the crankshal 

Note The timing gears are driven by tl 
crankshaft These gears have timing marks which mu 
be aligned as shown for proper engine operation Tl 
rear power takeoff is driven by the large helical gear i 
the camshaft gear assembly ((2), fig 3-51) This gej 
also meshes with an idler gear, located in the timu 
gear housing, which drives the water pump There is 
small cover on the front of the timing gear housing whu 
can be removed for checking the timing marks of gea 
(1) and (2) 



1 Governor control mechanism 

2 Water pump 

3 Crankshaft pulley 

Figure 3-4-9. Preparing to remove timing gear housi 

(2) Inspection. 

(a) Inspect the timing gear housing 1 
cracks or damage 

(b) Inspect the mounting gasket and 
place if damaged. 

(3) Installation. 

(a) Install the timing gear housing co) 
in the reverse order of removal. 




Figure S-50. Timing gear housing removed. 


(b) Tighten the timing gear housing bolts 
‘venly to the torque valve given in paragraph 1- 

b Idler Gear 

(1) Removal 

(a) Remove the timing gear housing. 

(b) The 'water pump idler gear ((1), fig. 
U52) can be removed in the following manner. 
Remove the cover from the timing gear housing 

[2) and pull the shaft (3) from its bore in the 
lousing as shown Use a puller, an adapter, and 
i box wrench 

(c) Remove the idler gear. 

(2) Inspection 

(a) Clean idler gear and shaft in an ap- 
proved solvent. 

(b) Check the shaft and bearings (table 

L-1) 

(c) Inspect the oil line to be sure it is not 
iamaged 

(3) Installation. 

(a) When installing the water pump idler 
2 :ear, place the gear in the housing so the side of 
.he gear with the longest hub ((1), fig 3-53) is 
facing the rear of the engine 

(b) Press the shaft (2) through the bore 
in the housing and through the gear to a depth of 
i/16 inch (A) as illustrated. 


c Camshaft Gear 

(1) Removal 

(a) Remove the timing gear housing 

(b) Remove the nuts and locks from tl 
bolts ((1), fig 3-54) and remove the gear (2 

(2) Cleaning, inspection, and repair. 

(a) Clean the gear in an approved solvent 
and dry thoroughly 

(5) Inspect the gear for cracks and miss- 
ing or worn teeth Replace if necessary 

(3) Installation 

Caution: Do not drive the gear on the 
camshaft, as this may dislodge the plug in the 
camshaft rear bearing bore and allow oil to leak 
into the flywheel housing. 

(a) Align the camshaft timing mark with 
the crankshaft timing mark and install the cam- 
shaft gear. 

(b) Install the locks and nuts and tighten 
evenly and diametrically to the torque valve given 
in paragraph l-4g 

(4) Checking camshaft gear backlash. 

(a) The backlash between the camshaft 
gear and the crankshaft gear can be checked by 
a dial indicator The backlash between the cam- 
shaft gear and the crankshaft gear is listed in 
table 1-1. 


43 





I 


MEC 24ia214-35 61 

1 Accessory drive gear 4 Balancer drive gear 

2 Camshaft gear 5 Balancer drive idler gear 

3 Crankshaft gear 

Figure 3-51 Timing gears and marks 


ib) When a dial indicator reading of a 
value greater than the permissible backlash is 
shown, a further check must be made to determine 
the cause. Excessive backlash indicates that either 
the timing gears, the main bearings or the cam- 
shaft bearings are badly worn 

(c) Timing gear wear can be compensated 
for by adjusting the fuel injection pump lifters 
(para ^22) 

(d) If either the main bearings or the cam- 
shaft bearings are badly worn, they should be re- 
placed with new ones. 

(e) If a reading of less than the minimum 
backlash is shown, it is an indication of incor- 
rect assembly, or burr or rough spot on one of the 
gears In this case, take readings every 90® around 


the camshaft gear to determine the cause A burr 
can be removed from a gear tooth, by using a 
gear file or fine stone, without removing the gear 
from the camshaft When removing a burr, cover 
the remaining exposed parts to keep them clean 

3~15. Rear Power Takeoff and Transmission 
Oil Pump Driver 

a Rear Power Takeoff Drive 

(1) General The rear power takeoff dfive 
shaft is located on the right side of the engine 
and is driven by the camshaft gear The drive gear 
IS a shrink fit on the shaft, and is carried by a ^ 
bearing in the cover on the timing gear housing A 
and bearing at the front and the rear of the cy- 
linder block Thrust washers in the timing gear * 




1 Gear 

2 Housing 

3 Shaft 

Figure S-52* Idler gear removaL 



A— 3/16 in 

1 Hub 

2 Shaft 

Figure 3-53 Installing the water pump idler gear 


sing take the thrust loads on the machined 
2 S of the drive gear 

(2) Removal and disassembly. 



2 Gear 

Figure S-5J^ Camshaft gear removal 

{a) Remove hydraulic and winch pumps 

(6) Remove the cover from the powei 
takeoff housing ((1), fig 3-55) 

(c) Remove snapring (2) and gear (3) 

(d) Remove snapring (5) and bolts secur- 
ing cage assembly (6) to the housing 

(e) Use two %-inch-16 (NC) bolts in the 
holes (6) to remove the cage assembly 

Caution: The cage assembly must be 
removed to prevent damage to the bearings insid 
of the cage when removing and installing tl 
rear power takeoff shaft 

(/) After the bolts which hold the covex 
assembly ((1), fig 3-56) in place have been le- 
moved, use three y8-inch-16 (NC) forcing bolts 
(2) in the holes provided to remo\e the covei as- 
sembly from the timing gear housing as shown 

(p) Remove the shaft as showui in figure 

3-57 

(3) Cleaning, inspection, and lepan 

(a) Clean all parts in an approved solvent 

(b) Remove burrs and rough sui laces 
from the gear teeth with a gear file oi fint stone 

(4) Reassembly and installatwu Reassemble 
and install in the reveise oider of iemo\al and 
disassembly 

(5) Checking end clearantf' 

(a) The end clearance is conti oiled by two 
thrust washeis similar to the camshaft thiust 
washers The distance between the thrust w'ashers 
is greater than the distance between the machined 
faces of the drive gear, thus peimitting the shaft 
to move forward and back in the bearings 

(b) The end clearance can be checked b^ 
removing the power takeoff housing cover, mount- 
ing a dial indicator against the rear end of the 
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1 Power takeoff housing- 

2 Snapring 

3 Gear 

Figure 3~55 


4 Cage assembly 
6 Snapring 
6 Forcing bolt holes 
Rear drive assembly 


rear power takeoff diive shaft and moving the 
shaft forward and backwaid to its limits 

(c) See table 1-1 for the correct end clear- 
ance and permissible clearance 

(d) When excessive clearance is shown, re- 
move the drive shaft and install new thrust wash- 
ers 

b Transmission Oil Pump Drive 
(1) Removal and disassembly 


(a) Remove the cover of the power takeoff 
housing 

(b) Inspect the bearings (fig. 3-58) and 
replace if damaged To remove the inner races 
(1) and (3) fracture will probably be necessary. 
The outer race (4) can be driven out of the hous- 
ing (5) through an opening in the front of the 
housing The outer race (7) can be driven 

the cage (6) after the cage has been removed 
from the cover. 






1 Cover assembly 

2 Forcmjg: bolts 

'tyure S-5S. Cover aaeemhly removaL 


) Cleaning, inspection, and repair. 

(а) Clean all parts in an approved solvent. 

(б) Remove burrs or rough spots from 
Inve gear with a gear file or fine stone. 
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Figure SS7» Shaft removaL 


(c) Heat the inner races (1) and (3) in 
oil to a temperature not to exceed 600° F and in- 
stall if replacement was necessary. 

(d) Outer races (4) and (7) can be pressed 
into position in their respective cages 

(3) Reassembly and instaUation, Reassem- 
ble and install in the reverse order of removal 
and disassembly. 
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1 l^ner race 4 Outer race 

2 Transmission oil pump 6 Housinr 

drive gear 6 Cage 

3 Inner race 7 Outer race 

Piawre 3-S8. Pump drive gear and bearing 

( 


4B 


Section II. ENGINE ACCESSORY DRIVE AND GOVERNOR 


, Governor Housing Removal and 
Installation 

’temoval. 

1) Remove the fuel injection pump housing 
3 - 22 ). 

2) Disconnect bleed line ((1), fig. 3-59). 

3) Remove linkage (2). 

4) Attach a hoist to supi>ort the weight 
> governor housing. 

5) Remove the nuts and blots (8). 

6) Slide the housing off dowels ((1) and 
g. 3-60) and ferrule and seal (5), and move 
ay from the timing gear housing. 
InstaUatum. 

1) Use a new seal and gasket when install- 
le governor housing. 

2) Accessory drive gear (6) must be timed 
all camshaft gear (3). Proceed as follows: 

(a) Remove cover ((3), fig. 3-61) and the 
at the top of the flywheel housing. 

(5) Rotate the crankshaft in the direction 
rmal rotation until No. 1 piston is at the 
' the compression stroke and the TCI and 4 
on the flywheel aligns with the pointer on 
ywheel housing 

(c) Look through the hole in the timing 
housing and the hole in the large cam- 
gear Align the marks on the small cam- 
gear (1), and the accessory drive gear (2). 



1 Bleed line 

2 Linkage 

3 Nuts and bolt 

’■« S-S9. Preparing to remove governor houttng 



1 Dowel M V 4 Dowel 

2 Camshaft gear (large) 5 Ferrule and seal 

3 Camshaft gear (small) g Accessory drive gear 

Figure S-60 Remove governor housing 

3-17. Governor 

a Operation and Lubrication. 

(1) The governor is located in the accessory 
drive and governor housing. It is connected to 
the fuel rack through levers and linkage The 
governor regulates the amount of fuel supplied 
to the engine during engine operation 

(2) Governor weight force varies with en- 
gine speed and spring force is varied according 
to the governor hand control lever setting 

(3) The operator selects a desired engine 
speed by moving the governor control lever, thus 
increasing tension on spring ((2), fig 3-62). The 
governor maintains this speed nearly constant 
even though the load varies. 

(4) The centrifugal force of governor 
weights (8) acting through retainer (3), thrust 




1 C^onshaft gear 

2 Accessory drive 

3 Cover 

Fiffure SSI* AUgnmiff timing marJcM* 

bearing^ (7), and crank (6), opposes the force 
created by the tension on governor spring (2). 
These forces always tend to balance. The balanced 
forces hold rack (1) which controls the amount 
of fuel delivered to the engine in such a position 
to make the engine operate at a constant speed 

(5) The governor is lubricated by oil from 
the engine lubricating system. Oil under pres- 
sure reaches the accessory shaft bearing assembly 
and IS conducted to cover (5) by tube (9). A 
drilled passage in the cover conducts the oil to 
upper bearing (4) in the cover The shaft is 
drilled to lubricate the bearing in retainer (3). 
Other parts of the governor are lubricated by the 
oil thrown off the rotating retainer and the oil 
which escapes past the upper bearing The oil 
drains through a hole in the front of the housing 
into the timing gear housing 
b Speed Limiter Operation 

(1) The speed limiter limits engine speed 
to approximately low idle until sufficient oil pres- 
sure IS attained It is accessible from the left side 
of the accessory drive housing and has a plunger 
which extends into the governor mechanism 

(2) With no oil pressure in the engine lubri- 
cation system, the spring forces the plunger to 
extend in front of the arm on the governor con- 
trol lever This prevents the rack from being 
moved in the direction of more fuel. Engine oil, 
directed to a passage in the housing, pushes the 
plunger back when the desired oil pressure is at- 
tained. With the plunger forced back, the fuel 
rack can be moved in the direction of more fuel. 

r Governor Seals. 


(1) The governor high and low idle adjust- 
ment cover and the accessory drive cover are 
sealed by seal ((2), fig 3-63) The rack adjust- 
ment cover at the rear of the fuel pump housing 
IS sealed by seal (1) The wire and aluminum 
seals are installed through holes drilled in the 
bolt heads. To adjust the governor, remove the 
fuel injection pump housing, or adjust the fuel 
rack, it is necessary to break the seals. 

(2) Rack settings are carefully set at Sje 
factory and should not be changed without spe- 
cific instructions. An incorrectly adjusted fuel 
rack affects the operation of the turbocharger 
(g below). 

d. Governor disassembly and assembly. 

(1) Remove the decelerator spring ((2), fig, 
3-64) and deceleration housing (1). 

(2) Remove cover from side of governor 
housing. 

(3) Remove pin which attaches governor 
spring to crank arm (6) and the crank arm*s cor- 
responding lever 

(4) Remove pin which connects rack control 
rod to other end of crank arm 

(5) Install a 5/16-inch-18 (NC) bolt into 
the tapped hole in shaft (7) 

(6) Pull shaft (7) toward outside of housing 

(7) As shaft IS withdrawn, remove lever, 
spacer and crank arm (6) 

(8) The shaft is supported by bearings at 
each end If it is necessary to replace bearings, 
they can be pushed out after shaft is removed. 

(9) The bearing (3) in the decelerator hous- 
ing should be replaced if worn or damaged 

(10) To replace rollers (5) on the lever and 
crank arm, remove the cotter pins and drive out 
the pins on which the rollers are mounted 

(11) The governor shaft and weights can be 
lifted out the top of the housing after unlocking 
and removing the bolts which hold the bearing 
retainer to pad ((2), fig 3-65) in the housing 

(12) Shims (1) are provided for adjusting 
the backlash between the bevel gears 

(13) Slide the thrust bearing assembly con- 
sisting of races ((6), fig 3-66) and (7) and 
bearing (2) off retainer (4) Remove shims (3) 
from retainer 

(14) Slide the retainer off governor shaft 
(9). 

(15) Press the bearing out of the retainer if 
the clearance exceeds .005-inch. 

(16) Remove the cotter pins and press out 
the pins to remove weights (6) from the shaft 

(17) Bearings (8) should be pressed out of 
the shaft arms, if worn. 

(18) Remove the cotter pin and nut from the 
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1 Rack 

2 Governor spring 

3 Retainer 

4 Upper bearing 

5 Cover 


6 Crank 

7 Thrust bearing 

8 Governor weight 

9 Tube 


Figure 3-62 Governor 


end of the shaft and pull the gear (11), 
a puller. 

Caution: When pulling the gear, it is ad- 
to install a nut flush with the end of the 

• ) Pull shims (3), fig. 3-66) and bearing 
1 the same manner as the gear was pulled, 
the bearing from the retainer. 

)) Replace any parts worn enough to cause 
action of the governor and linkage. 


(21) When installing the shaft assembly in 
the housing, use the proper number of shims 
((1), fig 3-65) between the bearing retainer 
and the pad to align the heels of the bevel gears 
and allow .006-inch backlash. 

(22) If new parts have been installed in the 
governor, check the distance ((X), fig. 3-67) be- 
tween the top of the housing and the upper bear- 
ing race as shown. The weights must be tight 
against the shaft when the measurement is taken. 
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1 iuiJilstQQent cover seal 

2 Qcnteenot aetj 

fHffure SSS, Governor eeaU. 
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1 Decelerator housing 

2 Spring 

3 Bearing 

4 Decelerator rod 


5 Roller 

6 Crank arm 

7 Shaft 


Figure S-64^ DwcLssemhly governor 


Use shims (1) between the lower bearing race 
and the retainer to obtain the correct dimensions 
(X) listed in table 1-1. This setting insures that 
full rack travel can be achieved with the governor 
weights in the fully closed position. 

(28) Make sure that all parts operate freely 
without binding as the governor is assembled. 

6. Speed Lirniter Disasseinbly and Assembly, 
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1 Shims 

2 Pad in housing < 

Figure S-^5, Shaft and weight removal. 

I 

(1) Remove the governor housing from the * 
side of the engine (para 3-16). 

(2) Tighten plug ((3), fig. 3-68) to torque 
valve given in paragraph l-4p . 

/. Low and High Idle Speed Adjustments 

(1) The engine speed can be checked at the 
tachometer drive connection on the service 
meter after removing the cover. The reading ob- 
served will be one-half actual engine speed (fig. 
8-69) 

(2) The low idle and high idle engine speeds 
can be adjusted by removing cover ((3), fig. 3- 
70) over the governor and turning adjusting 
screws (2) (4) Screw (2) nearest the engine 
adjusts the low idle speed and screw (4) adjusts 
the high idle speed Holes (1)^ are shaped to act 
as retainers to prevent the screws from turning 
after the adjustment is made. 

(3) To adjust low idle speed, turn adjusting 
screw (2) clockwise to decrease, or counterclock- 
wise to increase the low idle speed. Push the gov- 
ernor control lever to the LOW IDLE position 
(with the engine running) and check the speed 

as shown. It 

(4) To increase the low idle speed, pull thtf ^ 
governor control lever back to the point whew 
the engine operates at the desired speed. Then 

f 
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1 Shims 8 

2 Besrlntr 2 Shaft 

8 Shims 10 Bssiing 

4 Retainer 11 Gear 

6 Weights 12 Pin 

6 Race 18 Retainer 

7 Race 

FigMire S-tt. Governor eomponenU. 


1 the screw counterclockwise until resist- 
! is felt. Pull the governor control lever back; 

1 push it forward and recheck the speed. 

(6) Move the governor control lever to the 
rH IDLE speed position and check the en> 
speed. Turn the high idle speed adjusting 
clockwise to decrease the speed or counter- 
cwise to increase the speed. Move the gov- 
>r control lever to a lower speed, then back 
he high idle and recheck the engine speed 
r each adjustment until the specified high 
speed is obtained. 

Fuel Back Setting. 

(1) The fuel rack setting can be checked 
d justed with the fuel injection pump housing 
er removed from or installed on the engine. 

(2) Remove the fuel injection pump and 
iger nearest the governor and wrap the pump 
plunger in clean, lint-free material. Place a 
: in the fuel injection line. 

Note. For easier adjustment, remove cover ((2), 
1-71) and disconnect the governor linkage from rack 
This will eliminate governor spring tension on the 


(5) Install a fuel rack setting gage (1) ii 
the opening left by the previously removed fuel 
injection pump and align the mark on the gear 
of the gage with the mark on the fuel rack. 

(4) Remove the housing on the rear of the 
fuel pump housing to gain access to torque 
spring (4) and shims (6) 

(6) Move fuel rack (3) forward until the 
collar on the rack touches, but does not move, 
torque spring (4). 

(6) Add or remove shims (5) to obtain the 
proper rack setting on the rack setting gage with 
the rack in this position. 

(7) If shims are added or removed, be sure 
clamp ((4), fig. 3-72) torque spring (2), spacers 
(5), stop (6), and spacers (7) are reinstalled in 
the proper location. 

3-18. Decelerator 

a. Operation. 

(1) The decelerator is a mechanical device 
that reduces the engine speed for short periods 
of time without distrubing the governor control 
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1 Skhn!) 

2 Retainer 

3 Upper race of beating 

4 Lowr race of bearing 

X — EHstanee between top of housing and upper bearing 
race 

Figure S-67 Adjusting governor^ 
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t^rc . i-^.M 15 


1 Retainer holes 3 Cover 

2 Screw 4 Screw 


1 Plunger 

2 Spring 

r igure S-6fi Disassembling speed limiter 

lever Pedal «'(5), fig 3-73) allows the operator 
to reduce the tractor speed without using the 
steering clutches or brakes and leaves the op- 
erator’s hands ft ee to operate various control 
levers 

(2) The decelerator group consists of a pedal, 
similar to the accelerator pedal used on wheel 
ti actors, a linkage system and decelerator hous- 


Figure 3-70. Governor adjustments 

ing (1), which IS mounted on top of the governor 
housing (3) 

(3) In normal operation, the diesel engine 
governor function is not limited or reduced by 
the decelerator The decelerator only reduces en- 
gine speed when the pedal is depressed and re- 
turns the engine to the original speed as set on 

the governor hand control lever (7) when the j 
pedal IS released 1 

(4) The decelerator is connected to one of | 

the two arms on governor control lever (9) by | 
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1 Fuel rack setting gage 

2 Cover 

3 Rack 

4 Torque spring 

5 Shims 

Figure 3-71, Installing gage 


. Governor spring (6) is hooked to the 
rm on the lever In the full load psoition, 
itor spring (2), acting against the rod, 
igs ((3), fig 3-74) on the control lever in 
with hub (1) 

) Hub (1) is secured to the governor lever 
shaft, while governor lever (2) is free 
control shaft The hub stays in the posi- 
termined by governor control lever set- 

) When pedal ((5), fig. 3-73) is depressed, 
ator spring (2) is compressed which re- 
he pressure on rod (4). This relieves the 
on the governor spring and allows con- 
fer ((2), fig. 3-74) to rotate clockwise, 
ck IS moved in the direction of less fuel 
3-75 illustrates the position of the lugs 
ieceleration pedal is depressed. 

) The engine speed slows to near low idle 
Control lever (2) has rotated clockwise 
fs (3) on the lever are no longer in contact 
lose on the hub. The position of the hub 
b changed. 

) When the decelerator pedal is released, 
ielerator spring expands and forces the 
vn to rotate the control lever counterclock- 


wise until the lugs are against the hub again 
in the original position 
b Removal and InstallaUon 

(1) Remove the governor side cover 

(2) Loosen one bolt and remove the other 
bolt holding cover ((5), fig 3-76) to the decel- 
erator housing A warning plate attached to the 
cover states. BE CAREFUL, COVER IS 
SPRING LOADED 

Warning: Do not rotate the cover to completely 
uncover the spring and guide until a bolt (4) be- 
low, is installed to compress the spring. The 
spring may eject with considerable force if un- 
covered before installing the bolt. 

(3) Rotate the decelerator cover enough to 
permit access to the hole in the top of spring 
seat (4) of the decelerator, but still hold spring 
(3) in the housing 

(4) Insert a i/4-inch.20NC bolt (1), 2 
inches long, with a suitable washer, into the hole 
and tighten to compress the decelerator spring. 

(5) Rotate the cover out of the way and 
remove the decelerator spring, guide, and seat 
as a unit. 

(6) Remove the pm in the lever attached to 
the decelerator lever. 
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1 Hub 

2 Governor control lever 

3 Lug 

Figure 3-74^ Position of lugs — Normal operation 


iting to work through the control causes the 
Is to be forced tighter against the ring, pro- 
ig a more positive lock 

(3) If the governor control lever is moved 
desired position and fails to stay at that 
ion, it is advisable to inspect the ser- 
L surfaces of the pawls and ring for wear 

Disassembly. 

(1) Remove the control lever from shaft 
, fig 3-81). 


(2) Remove the governor side cover It is 
positioned by dowels (3) and held in place by 
bolts 

(3) Remove hub (4) 

(4) Move shaft (2) out of the housing far 
enough to remove pawls (5) 

(5) Remove oil seal (1) 

(6) Remove ring (7) which is located by 
dowels (3) 

(7) Lever (6) can be removed after discon- 
necting the governor linkage 





1 Sa^ 

2 Torque ipriiif 
8 Shims 
4 Osmp 

Fitrur* t-n. Adfuttinf rack $etting. 


6 Spacer 

6 Stop 

7 Spacer 



1 Deeelerator housLof 

2 Deeelerator spriiic 
8 Governor housing 
4 Deederator rod 

6 Pedal 

Fifvr» S-TS. 


6 Governor sprinjr 

7 Governor hand control 

lever 

8 Huh 

9 Governor control lever 
DwUntor eontrol. 


(7) Remove the bolts holding the deeelerator 

housing and remove the housing. ^ 

(8) Remove the pins securing deeelerator 
rod ((1), fig. 3-77) and governor spring to gov- 
ernor control lever (2). Also remove the rod to 
the fuel rack. 

(9) Remove the clamping bolt from the lever 
on the governor control shaft. This lever is lo- 
cated between the diesel engine block and gov- 
ernor housing. Slide lever off the shaft. 

(10) Slide the governor control shaft, hub, 
pawls and inner hub from the housing as kp 
assembly. Exercise care when removing the unit 
from the housing to avoid losing the plunger 
springs. 

(11) The hub, pawls, springs and inner hub 
may be removed from the governor shaft, if nec- 
essary, by pulling the outer hub from the shaft. 

(12) Figure 3-78 shows the position of the 
deeelerator parts assembled with the governor 
parts. The parts are shown assembled out of the 
housing, but the parts must be disassembled be- 
fore installing in the housing. 

(13) Inspect the governor control shaft seal. 

(14) Install the parts in the governor hous- 
ing in the reverse order of removal. Use the re- 
verse procedure in installing the deeelerator 
spring. Turn the deeelerator cover over the edge 
of the spring guide to hold the spring when the 
retaining bolt is removed. 

(15) Check the governor low and high idle 
speed settings after the parts have been installed. 

(16) Remove the cover ((1), fig 3-79) for 
access to the low idle adjusting screw (2) for the 
deeelerator. The deeelerator low idle speed should 
be set at approximately 200 rpm above engine 
low idle speed. 


3-19. Governor Locking Control Mechanism 

a Operation 

(1) When the operator moves the governor 
control lever, the motion is transmitted through 
linkage to shaft ((2), fig 3-80) which in turn 
rotates hub (3) The bosses on the hub apply 
pressure on pawls (5) which compress springs 
(6), reducing the contact pressure between the 
serrated ends of the paws and the serrated inner 
face of ring (4) permitting the pawls to move 
The rotating motion of the pawls is transmitted 
to the governor mechanism through tangs (8) 
on lever (1) 

(2) When the control has been moved to 
the desired position and the hub is no longer 
being moved, springs (6) force the pawls out- 
ward against rmg (4) with sufficient pressure to 
hold the hub from turning. Governor action at- 
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1 Rod 

2 Control lever 

Figure 3-77 Removing rod and control lever ehafU 


icure the bearing assembly Bend the locks se- 
irely against the bolt heads 

(2) Install the governor shaft assembly with 
ifficient shims to align the heels of the bevel 
ear teeth. Then use shims (2) between the thrust 
late and bearing assembly to adjust the back- 
sh between the bevel gear teeth when the ac- 
‘ssory drive shaft is held toward the rear of the 


engine as far as the thrust washer will permit. 
Refer to table 1-1 for the correct adjustment. 
LfOck the bolts through the thrust plates when 
the correct backlash has been established Install 
the Service Meter and complete the assembly 
of the governor 

(3) Refer to paragraph 3-17 and figure 3-67 
and follow the procedure outlined to obtain 
dimension (X) described. 

e. Accessory Drive Shaft Bearing', 

(1) The accessory drive shaft bearing is 
located at the rear of the accessory drive and 
governor housing. 
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Figure S-75 Position of lugs — decelerator pedal depressed 


m M A rk • cL«.£« move plate (7) and shims (2) Remove the k( 

3-20. Accessory Drive Gear and Shaft . f. , A j i ^ u i. 

a General The accessory drive shaft can be the shaft and slide off bearing assemb 

removed by removing the timing gear cover and (D Replace the bearing if the clearance excee. 

camshaft gear or by removing the accessory drive the permissible clearance as listed in table 1- 

and governor housing. Unless the timing gear (2) Press the new bearing into bearing a 

cover IS to be removed for other reasons, it is sembly ((1), fig. 3-84) after carefully alignn 

preferable to remove the accessory drive and gov- the od holes Slide the bearing assembly on sha 

ernor housing (6)- If the end clearance of the shaft exceeds tl 

b Removal Remove the governor shaft as- permissible clearance as listed in table 1-1 i 

sembly (para 3-17) Remove the time totalizing stall a new thrust washer (3). Thrust plates (' 

meter Remove the bolts (fig 3-82) holding bear- and (8) can be turned around once to prese 

mg assembly ((1), fig. 3-83) to the housing by a new wearing surface. Tighten the bolts throuf 

using a socket wrench through the holes in the the thrust plates but do not lock them. Press tl 

accessory drive gear The accessory drive gear gear on the shaft until it clamps the thrust was 

and shaft can then be removed from the housing er (3) tightly against the shoulder or heat tl 

as shown gear to 350° F and shrink in place Refer 

c Disassembly and Assembly paragraph 1-4 for correct retainer nut tibrqi 

(1) Unlock and remove the retainer nut and value, 

pull gear ((4), fig. 3-84) from the shaft using d InstaUahon and AdjustmefU (^g, 3-85). 

a puller Take out the bolts and remove thrust (1) Install the accessory drive gear ai 

plate (8) Slide off thrust washer (3) and re- shaft in the housing and tighten the bolts whu 
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1 

Seal 

2 

Shaft 

3 

Dowel 

4 

Hub 

6 

Pawl 

6 

Lever 

7 

Ring 

Figure 3-81, Governor locking control disassembly ^ side view 



1 Gorer 

t Adjusting screw 
BeeeUraior adruUng screw. 


» « I • 

pump hous- 


\lb/ J.110MU1 fk XIV TT WXXK. 


.liable puller, 
er of removal, 
gasket. 



, 1 


1 Lever 6 Pawl 

2 Shaft 6 Spring 

3 Hub 7 Guide 

4 Ring 8 Tang 

Figure S- 80 . Governor locJcing control 
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Fxgure S^2 Removxag bolts from hearing assembly. 



1 Bearing assembly 

Figure S-83 Removing accessory drive shaft and gear 





1 Bearing assembly 5 Governor drive gear 

2 Shims 6 Shaft 

3 Thrust washer 7 Plate 

4 Gear 8 Thrust plate 

Figure SSj^, Accessory drive shaft group disassembled 
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1 Shims 

2 Shims 

Figure 3-85 Shims for adjusting bevel gear backlash. 


Section III. FUEL SYSTEM 


3-21. General 

Refer to TM 5-2410-214-12 
the tractor fuel system 


for a description of 


Pump Housing 

Refei to TM 5-2410-214-12 for fuil injecti 
service. 


a. Removal and Installation 

(1) Close the fuel shutoff valve at the fue 
tank. Disconnect the fuel supply line ac the pri 
niary fuel filter. 

(2) Drain the oil from the fuel injectior 
pump housing and the oil filter. 
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Fuel pumps (4) 
Fuel rack 
Collar 
Pin 

Side cover 
Torque spring 


7 

8 
9 

10 

11 


Bottom cover 
Cover 

Thrust plate 
Bearing asaembly 
Camshaft 


Fxgure S-87 Disassembling fuel injection pump housing. 
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1 Bolt 

2 Lifter 

3 Spring 

Figure 3-S9 Removing lifter 


(3) Remove the oil filter case assembly ( (1), 
■-86) and filter element. 

(4) Remove the cover from the side of the 
sory drive housing and disconnect rack con- 
linkage (9). 

(6) Remove oil level gage (2), bracket (3), 
ing pump (4), oil line (6), fuel supply line 
and drain line (7). 


Figure 3-91 Removing rear bearing 

(6) Disconnect fuel injection lines (8) and 
remove oil line (10) 

(7) Attach a sling to the fuel injection pump 
housing and support the weight of the housing 

(8) Remove the nuts securing the pump 
housing to the accessory drive housing and remove 
the pump housing 

b. Disassembly 

(1) Remove the four fuel pumps ((1), fig 
3-87) fuel rack (2), collar (3), pin (4), side 
cover (5), torque spring (6), and bottom cover 
(7). 

(2) Loosen the locknuts ((2), fig. 3-88) 
and remove the lifter yokes (1). 
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1 Front bearing 

2 Oil hole 

n • no T^^oiftlUrtn front heaTt7lff» 
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Figure Preparing to install pump housing 

(3) Install the washers (4) and the bolts 
3) into the threaded end (5) of the lifters. Use 

J4-inch-24 (NF) 3-inch long bolts. 

(4) Thread the bolts into the lifters enough 
to raise the lifters free from the camshaft 
((11), fig 3-87) 



' MEC 241(121i35 1D5 

Figure S-9i Locating top center flywheel mark 
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A — Distance to be measured 
Figure S~95 Measuring lifter setting 


(5) Remove the cover (8) thrust plate (9), 
bearing assembly (10) and camshaft (11) 

(6) Remove the bolt ((1), fig 3-89) and 
then remove the lifter (2) and the spring (3) 
through the bottom of the pump housing as 
shown. 

(7) Refer to table 1-1 for pump camshaft 
bearing clearance and permissible clearance. 
Replace the bearings and/or camshaft if clear 
ance exceeds the permissible limit. 

Caution: The correct tools should be used 
to replace the bearings since bearing clearances 
are held to very close limits and a slight amount of 
distortion will cause the camshaft to bind in its 
bearings. 
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1 Lifter adjustment wrench 

2 Lifter adjustment wrench 
Figure S-96. Pump lifter eettmg tools, 

(8) Assemble an adapter assembly ((2), fi£. 
i), puller stud (1), bearing puller (5), nuts 

and washers (3), and force the front bear- 
out of the pump housing (6) as shown. The 
r washer (3) and nut (4) bear against the 
iter assembly. 

(9) The rear bearing and its cage (fig. 3- 
can be removed from the housing as a unit 
r to pulling the bearing from the cage. Then 
the bearing as illustrated using the same 
, in the same manner as used for removing 
front bearing 

Cleaning and Inspection. 

(1) Clean all parts in an approved solvent 

(2) Check bearing clearances as given in 
• 1-1 

(3) Inspect pump plunger for proper length 
a micrometer Permissible wear is listed in 

! 1-1 

Note When pump plunger wear becomes exces- 
the lifter yoke may also be worn in such a manner 
it will not make full contact with the end of a new 
r To avoid rapid wear on the end of the new plunger 
yokes showing visible wear should always be re- 

1 

Reassembly and Installation 

(1) Install the bearings in reverse order of 
ival. 

Note The front bearing ((1), fig. 3-92) is install- 
th the oil hole (2) facing down as shown (with the 
ng on its side), or facing away from the engine when 
msing is in the installed position It is pressed into 
ump housing until 7/8-inch of the end nearest the 
le 18 protruding beyond the face of the pump hous- 

(2) Reassemble the pump housing in the 
"se order of disassembly. 

(3) Install the pump housing in the reverse 
r of removal. 


Note, When inatallmg the pump housing be sure 
the seal (fig. 3-93) is in place on the ferrule and align 
the off center tang with the off-center groove in the fuel 
injection pump camshaft. 

e. Fuel Pump Lifter Adjustment (On Engine), 

(1) Turn the crankshaft (para 3-8) in the 
direction of the engine rotation to top center 
(TC) on the compression stroke of the cylinder 
for which lifter is to be set as illustrated in fig- 
ure 8-94. 

(2) If the top center mark on the fly- 
wheel is turned past the pointer, turn the fly- 
wheel backward approximately &0°. Then turn 
the crankshaft again in the directio of cranshaft 
rotation until the top center mark aligns with 
the pointer. 

(3) Check the pump lifter at this crankshaft 
position (top center of the cylinder for which 
the hfter is being set). 

(4) Using a micrometer depth gage, check 
the distance {(A), fig. 3-95) and reset if neces- 
sary, using the wrenches (1) and (2) shown in 
figure 3-96 Refer to table 1-1 for correct lifter 
setting. 

(5) If all the lifters are to be checked or 
reset, continue the procedure m the firing order 
of the engine 

Note It IB important when checking and setting 
the lifters that the engine be turned in the direction of 
the engine rotation After a lifter has been checked or 
set according to specifications, turn the crankshaft a few 
degrees in the direction of engine rotation Again measure 
the distance This distance should be less than the meas- 
urement when checked with the crankshaft at top center, 
thus indicating the lifter is rising and was checked at 
the correct position 

3-23. Fuel Transfer Pump 

a General The gear-type fuel transfer pump 
IS mounted on the bottom of the accessory drive 
housing and is driven by the accessory drive 
shaft 

b Removal 

(1) Remove crankcase guards 

(2) Shut off the fuel at the fuel tank and 
disconnect the fuel line (2) and drain line (1) 
from the fuel transfer pump (fig 3-97) 

Note Four bolts ((3), fig 3-97) secure the trans- 
fer pump to the accessory drive housing These bolts have 
9/16-inch hexagonal heads 

(3) Lower pump carefully to prevent loss 
of the rubber seals 

(4) Replace all damaged seals and gaskets. 

c. Disassembly 

(1) Using a puller and a suitable step plate, 
remove gear ((1), fig 3-98) from shaft assem- 
bly (4) 
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(2) Disassemble the fuel transfer pump (fi?. 


S— &8) . 

d. Cleaning, Inspection, and Repair. 

(1) Clean all parts m an approved solvent. 

(2) Inspect all seals and gaskets and re- 
place bE damaged. 

(S) Check b«iring clearances as given in 

taUe l—l. , j 

(4) Bearings (7) and (21) can be pressed 

out aad r^Iaced if necessary. 

K the be«iiig« (7) and (21) are replac^. 
tfee tha (^l) muat be flush ^ tije 

Asmfer luithftltody (17) »nd the chamfer on the bearing 
(7) mnat be Audi with the chamfer m the seat assembly 


(6) Ensure ^t the bypass valve assembly 
plunger is in good condition and that the plunger 
seat is smooth and flat. 

e. Reassembly and InstaUtUion. Prior to in- 
stallation, soak seals (8), in a solution of 1/2 SAE 
SO oil and Vi diesel fuel long enough to soften 
thmn. Tamp seals firmly into pump body bore 
and around shaft with a tamping tool (fig 3-99). 
Use a guide over the end of pump shaft to guide 
seals over the threads and sharp corners of shaft. 
Guide should remain in place when using tamp- 
ing tool. 

(1) Assemble the pump in the reverse order 


)f disassembly. 

(2) Install the transfer pump (fig. 3-97) 
.‘onnect the fuel and drain lines and open the 
shutoff valve at the fuel tank 

(3) Check for fuel leaks 



1 Fuel line 

2 Fuel line 

3 Bolt 

Fiffure Fuel transfer jmmp removal. 


3-24. Fuel Tank 

a General. Refer to TM 5-2410-214-12 for 
fuel tank service instructions 



1 Gear 

2 Key 

3 Nut 

4 Shaft assembly 

5 Bypass valve assembly 

6 Seat assembly 

7 Bearing 

8 Seals 

9 Retainer 

10 Gasket 

11 Seal 


12 Ferrule 

13 Gasket 

14 Gasket 

15 Adapter 

16 Spring 

17 Body 

18 Shaft assembly 

19 Gasket 

20 Idler Gear 

21 Bearing 

22 Cover 


Figure S-98 Fuel transfer pump 
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Figure 3-99 Seal tamping tool and guide 

b. Removal and Installation. 

(1) Remove the rear guard and shut off the 
fuel supply at the tank. 

(2) Disconnect the fuel supply and dram 
lines at the tank. 





1 Lights 5 Conduit 

2 Grab iron 6 Bolt 

3 Clip 7 Guard 

4 Bolts 8 Bolts 

Figure S—100 Fuel tdiOt removal 


(3) Remove the seat and seat frame. 

(4) Disconnect wiring and remove lights 
), fig. 3-100) 

(5) Remove grab iron (2). 

(6) Remove guard (7). 

Note Be sure to reinstall ground wire on bolt (6) 
■n installing guard (7). 

(7) Pull wiring back into conduit (5), loosen 
» (3) and move conduit aside. 

(8) Remove wires from clip mounted on 
nt lower left corner of fuel tank. 

(9) Remove bolts (4) and mounting bolts 

(10) Install two eyebolts in light brackets, 
ich a hoist and remove the fuel tank by mov- 

it forward and to the left. 

(11) Install in reverse order of removal. 


3-25. Turbocharger 

o General. 

(1) The turbocharger consists of four main 
parts, the compressor housing ((1), fig. 3-101), 
the center housing (5), the turbine housing 
(7) and the rotating assembly Two free fiaoting 
beanngs (13) support the rotating assembly 
which consists of the turbine wheel (12), shaft 
(17), impeller (8), impeller nut (9), spacer (10) 
and thrust collar (14). Exhaust gas enters the 
turbocharger at the outer circumference of the 
turbine wheel It forces the turbine wheel to ro- 
tate and leaves thrdugh the center of the turbine 
housing (7). 

(2) Since the impeller (8) is directly con- 
nected to the turbine wheel, it rotates at the 
same speed. This causes air to flow into the com- 
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1 Compressor housing 

2 0-nng seal 

3 0>ring seal 

4 Thrust plate assembly 
6 Center housing 

6 Lubrication oil inlet 

7 Turbine housing 

8 Impeller 

9 Impeller nut 


10 Spacer 

11 Thrust bearing 

12 Turbine wheel assembly 

13 Bearings 

14 Thrust collar 

15 Thrust bearing 

16 Lubrication oil outlet 

17 Shaft 

18 Shroud 


Figure S-101. Turbocharger 


pressor housing center, pass through the impeller 
and then radially outward through the vortex 
and into the diesel engine manifold system. 

(3) The turbocharger shaft bearings (13) 
are pressure lubricated by the diesel engine lubri- 
cation system. Oil enters through an inlet hole 
(6) and is directed by passages to the bearings. 
After passing through the bearings, the oil is al- 
lowed to return to the diesel engine pump through 
the lubrication outlet (16) 

(4) On the turbine end of the shaft, a slinger 
IS used to prevent oil leakage while a piston ring- 
type seal and sprial groove are used on the com- 
pressor end Also the thrust collar has radial 
holes in it which allow oil to flow back into the 
bearinghousing because of centrifugal action. 

b. Removal. 

(1) Remove the exhaust extension, the air 
cleaner cap and the hood. 


(2) Remove the No 1 fuel injection line 
and exhaust pipe ((1), fig 3-102) 

(3) Disconnect the turbocharger oil lines 

(3) and (5). 

(4) Remove the bolts that hold the bracket 

(4) to the air cleaner and to the engine block. 

(5) Remove the bolts which hold the turbo- 
charger (2) in place on the exhaust manifold 

(6) and, using a suitable hoist, remove the turbo- 
charger and the support bracket (4) as a unit 
as shown 

Note Cover all oil line opening and air openingB 
immediately after removing the turbocharger. Put the 
turbocharger m a safe, clean place. 

(6) Refer to table 1-1 for normal and per- 
missible shaft end clearance (axial movement). 
End clearance is checked with a dial indicator, 
either on or off the engine. If the permissible 
clearance is exceeded, recondition the turcharger. 
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B 

1 Exhaust pipe 4 Support bracket 

2 Turbocharger 5 Oil dram line 

3 Oil supply line 6 Exhaust manifold 

Figure 3-102 Turbocharger removal 




(9) Fabricate a wood dowel as illustrated 
in figure 3-108. 

(10) Using a wood dowel ((3), fig. 3-109) 
remove thrust plate assembly (1) from center 
housing (2). 

(11) Measure the thickness of thrust collar 
((5). fig 3-110) and thrust bearing (6). If the 
thickness is less than the required value listed in 
table 1-1 replace the worn parts to correct ex- 
cessive end clearance 

(12) Thrust bearing (2) is riveted to thrust 
plate (1) and the two parts are serviced as a 
plate assembly Using a depth micrometer, meas- 
ure depth from mounting face of thrust bear- 
ing (1) to surface of thrust bearing (2) to check 
for excessive wear. If the maximum depth listed 
in table 1-1 is exceeded, replace the plate as- 
sembly 

(13) Replace thrust plate assembly (1) if its 
bore IS grooved Check the gap of oil seal ring 
(3) using the bore in a new thrust plate as a 
ring gage. 

(14) Inspect preformed packing (7) and oil 
holes (8) and (9). 

Note Rings ((1), fig 3-112) and (3) and bearing 
(2) must be removed from the compressor end of the 
center section 
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1 Impeller 

2 Shroud 

3 Shaft and turbine wheel 

Figure S-105 Pressing shaft and turbine wheel from 
impeller. 
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1 Compressor housing 

2 Turbine housing 

3 Clamp 

A — Punch marks 

Figure 3^103, Fteporxng to diaassemble turbocharger. 


c. Disassembly. 

(1) Before disassembling the turbocharger, 
punch mark ((A), fig. 3-103) the compressor 
housing (1), center housing and turbine housing 

(2) to assure correct positioning of the turbo- 
charger parts upon reassembly. 

Note, In some cases, it may be necessary to loosen 
the compressor and turbine housings by carefully striking 
them with a soft hammer. 

(2) Fabricate a fixture and an adapter plates 
as shown in figure 3-104. Bolt the adapter to the 
fixture. 

Note, It may be possible to modify adapter made 
for other turbochargers to suit the dimensions given in 
the illostration. Check available adapters 

(3) Remove the impeller nut and place the 
compressor end of the center housing in an oil 
bath 80 only the impeller is immersed. Heat to a 
maximum of 326“ -376“ F for not more than 
10 minutes. 

(4) When the impeller is heated, place the 
center housing in the fixture and press the shaft 
and turbine wheel as a unit from the impeller. 

n 


Approximately 1 / 2 -inch of shaft and turbii 
wheel ((3), fig. 3—106) movement is required 
free them from impeller. 

(5) Remove center housing trom fixture 
allow removal of shaft and turbine wheel (i 
and shroud (2). 

Caution; Shroud (2) is not retained on tl 
center housing. Prevent it from falling when tl 
shaft and wheel is removed. 

(6) Measure the shaft journal diameters ar 
iiupect the journals for roughness. If the journ 
diameters are less than specified, replace the n 
tating assembly. Refer to table 1-1 for corr® 
dimensions. 

(7) Check the runout of the shaft (fii 
3-106). This can be done by one of two method 
Use the standard bearings and place the shai 
in vee blocks or use a partially open vise. 

(8) To prepare center housing for disassen 
bly remove three bolts (1, fig. 3-107) and lock 
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1 Bolts 

2 Locks 

Figure 3-107 Preparing to disassemble housing, 

(16) Check the inside and outside diameters 
of bearings ((1), fig. 3-111) and ((2), fig. 3- 
102). Inspect the bores in the center housing 
((2), fig. 3-109) for roughness and measure the 
bores. If these measurements do not fall within 


1 Thrust plate assembly 6 Thrust collar 

2 Thrust bearing 6 Thrust bearing 

3 Oil Beal ring 7 Packing 

4 Spacer 8 Oil hole 

9 Oil holes 

Figure 3—110. Thrust spacer ^ plate and uoasher TBinovd 

the limits listed in table 1-1 replace the 

Note. The bearing ((1), fig 3-111) and ((2),^ 
3-112) are interchangeable and can be installed wi 
either end in the housing. 




MEC 2410214-31 122 


1 Bearing 

2 Ring 

xgure S-IH Bearing removal {compressor end) 



3 Ring 

Figure 3-112 Bearing removal (turbine end) 

Cleaning cmd Inspection 

(1) Inspect all rotating parts for binding, 

lage, or evidence of rubbing on adjacent parts 
ilace any damaged parts 

(2) Wash all parts (except the impeller and 
)ine wheel) with an approved cleaning solvent 

dry thoroughly Use a wire brush to clean 
carbon and deposits from ONLY the turbine 
3ing. 

(3) Neither the impeller nor turbine wheel 
i be cleaned unless the build-up of dirt or 
}on IS so excessive that portions of the build- 
are breaking off. The impeller and turbine 


wheel remain in balance if the deposits of dirt or 
carbon have not been disturbed. However, large 
carbon deposits on the turbine wheel, if allowed 
to remain, will flake or burn off and cause the 
assembly to be out of balance. 

Caution: If the unit has been completely 
disassembled and the impeller removed, it is quite 
likely some carbon deposits have been disturbed 
from the turbine wheel, even though the build- 
up may not be excessive. This might not be visible 
and may necessitate thoroughly cleaning the tur- 
bine whed. 

(4) The turbine wheel must be cleaned with 
a strong cleaning solvent m order to dissolve the 
carbon. The amount of soaking depends on the 
amount and type of deposits on the wheel When 
hard carbon deposits are formed, soaking in a 
solvent-type cleaner for an hour or more is re- 
quired. The loosened particles must all be 
scraped off with a stiff brush or a specially shaped 
piece of wood and, if necessary, the whole proc- 
ess repreated If the wheel is covered with soot 
only, washing with a stiff brush and cleaning 
solvent and then rinsing with clean water will 
be sufficient 

Caution: A strong solvent will attack pre- 
formed packings; use only on the turbine wheel. 
The wheel must be thoroughly cleaned in order to 
maintain the critical balance of the unit. Protec- 
tive clothing must be worn when handling a 
strong solvent. 

(5) If the tips of the turbine blades are very 
slightly bent, they can be straightened, using a 
cloth and pliers Badly bent turbine wheel blades 
necessitate the use of a new rotating assembly 
since such blades could provide a source of 
failure 

(6) If cleaning of the impeller is required, 
use a small bristle brush or, if found necessary, 
a piece of soft wood to loosen the heavy deposits 
Then use a clean, lint-free cloth with a cleaning 
solvent in order to remove all deposits from the 
impeller blades Laundry soap and warm water 
may also be used Nevei use a stiff brush It is 
important that the impeller be thoroughly cleaned 
to prevent bearing damage 

e Assembly 

(1) Before assembling, be certain all parts 
are thoroughly clean Take extreme care to keep 
out dirt and foreign material 

(2) Lubricate all rotating parts and housing 
bores with clean oil before assembling 

(3) Install bearing ((4), fig 3-113) and 
snap rings Install snap ring (3) 
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1 

t 

s 

4 

5 


Oiembly 

BeiiiDSL 

Snaprinf 

Baaiinc 

Shroud 


$ Center housing 

7 Thmst bearing 

8 Bolt (8) ,, 

9 Thmst collar 
10 Spacer 


Figwe 3-Ut. TMthoAargtr antmblv. 



1/2" DIA. 


7/16" HEX 1.00 LONG 
GRIND AND REMOVE 
SHARP CORNERS TO 7 
FIT TURBINE WHEEL 




60“ 
CENTER 


5F 4889 KNOB 





\ f , 

^ I'C , 


Figure S-115. Turbine wheel holding tool 
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1 Thmst plate ewembly 

2 Spacer 

3 Thmst bearina 

4 Pins (2) 

5 Thmst collar 

Figure S-IH InetaUing thrust plate aseemhly. 


1 Impeller 

2 Shroud 

3 Screw 

4 Holding: tool 

FtpMra 3-116, Installing nut on shaft. 


(4) Place turbine wheel and shaft upright. 
Guide shaft through shroud (6), center housing 
(6) and bearing (4). Lubricate and install bear- 
ing (2) and thrust bearing (7). Be sure thrust 
bearing (7) engages pins ((4), fig. 3-114) prop- 
erly and is seated fiat against housing. 


(5) Install thrust collar ((9), fig. 3-118) 
(with large od toward impeller end) over shaft 
and fiat against thrust bearing (7). 

(6) Install piston ring on spacer (10). I®’ 
stall spacer in thrust plate assembly (1) so, when 
assembled, piston ring will be toward impcH®^ 



1 Support bracket 

2 Inlet pipe 

3 Cover 

4 Cover clamp 

5 Housing* 

6 Positioning marks 

7 Outlet pipe 

8 Drain line 

Figure S-117 Turboehatger installatioiu 

(7) Install thrust plate assembly preformed 
ng 

(8) Align oil hole in center housing and 
at plate assembly and install in center hous- 
Maintam thrust pressure against spacer (10) 
jep in place while installing thrust plate 

(9) Install locks and bolts (8) and tighten 
)rque valve given in paragraph l-4g 

10) Fabricate a turbine wheel holding tool 
3-116) and a support screw. 

11) Place the tool in the turbine wheel and 
i screw (3, fig 3-116) upward until the 
il and shaft assembly is seated against the 
IT housing. 

12) Heat impeller (1) at 326° -376° F for 
longer than 10 minutes and immediately in- 

on the shaft Tighten nut, while the im- 
r IS still hot, to torque valve given in para- 
h 1-4^ 

13) After impeller has cooled sufficiently 
° F max), remove the nut. The washer face 
le nut must be smooth and clean. 

14) Lightly oil threads of the turbine shaft 
nut. Install nut and tighten to torque value 
n in paragraph 1-4^7 

16) Mark the nut location to the shaft Tight- 
^e nut an additional portion of a turn (para 
0. Turn nut in such a manner as not to im- 
any bending load on shaft. 


(16) Check shaft end clearance (table 1-1). 

(17) Align punch marks on compressor hous- 
ing and center housing. Install band clamp and 
tighten to torque value given in paragraph l-4<7- 

(18) Align marks on turbine housing and 
center housing. Coat threads of bolts with anti- 
seize compound. Install bolts, clamps and locks. 
Tighten bolts to torque value given in paragraph 
1— 4p. 

(19) After assembly, pudi the rotating as- 
sembly as far as possible toward either end and 
check for binding. Lubricate internally. 

/. InitaUatiofL 

(1) Clean all mating surfaces and replace 
any worn or damaged gaskets. 

(2) Install the support bracket ((1), fig. 
3-117) and the turbocharger without the pre- 
formed packings. 

(8) Make sure that the band-type clamp 
(4) IS loose so that the compressor cover may 
rotate. Bolt the support bracket (1), the turbo- 
charger and the oil drain line (8) in their proper 
positions as shown. 

(4) Lubricate the threads on the band-type 
clamp, 

(6) Rotate the compressor cover to deter- 
mine the free-play between the cover and inlet 
and outlet pipes. Position for equal free-play and 
tighten the compressor cover clamp (4) 

(6) Rotate the compressor inlet pipe, (2) 
and the outlet pipe (7) to determine their ex- 
tremes of free-play. Position for equal free-play 
and draw the marks (6) as shown 

(7) Remove the turbocharger and support 
bracket 

(8) Check and replace, if necessary, all pre- 
formed packings Install the seals 

Note Lubncate the preformed packings with oil 
to aid installation Do not use soap as its somewhat ad- 
hesive properties will make future removal difficult 

(9) Assemble the compressor inlet and out- 
let pipes and the support bracket to the turbo- 
charger and align the positioning marks (6) 

(10) Before final installation, lubricate the 
turbocharger shaft with clean crankcase lubri- 
cating oil and turn the shaft a few times by 
hand. 

Note Install the gasket on the exhaust manifold 
with the rolled edge up The use of antisieze thread com- 
pound IS recommended on bolts subject to heat to ease 
future removal 

(11) Install the turbocharger and support 
bracket as a unit, being certain that all oil and 
manifold connections are tight 

(12) Loosen the compressor cover clamp and 
position the cover for equal freeplay Tighten the 
clamp to the torque value listed in paragraph 
l-4s(. 



secure and that no lubrication leaks develop. There^fttj 
frequency periodic checks should be made. 


Nota The tarhocharger requires no ^ , 

cednre. However, observe the turbocharger for the initial 
SSf hoar of operation to detenmne that the unit is 


Section IV. 


fc Gmtral. Tbs generator is a 24-volt, 40- 
aoqyere type mounted on the right front of the 
eagiiie compartment. It is fungus-and corrosion- 
reafoiant and is arranged for B-type circuit with 
the fidd grounded inside the generator. 

b, Bmoval and InstaXiaiim. Refer to TM 6- 
2410-^4-12 for removal and installation instruc- 
tions. 

e. DikmmMg. 

(1) Remove nut ((29), fig. S-118) flat wash- 
et (80) and collar (86). 

(2) Remove screw (44), nut (42) and cover 

band (48). 

(8) Scribe marks across end frames and 
housing for use in aligning parts in reassembly. 

(4) Remove six hex-head bolts (6) and lock- 
washms (7) securing commutator end frame 
(8) to housing. 

(6) Remove assembled washer screws (16) 
and remove lead (16). Mark leads and brush hold- 
ers to assure correct connections are made in re- 
assembly. 

(6) Remove assembled end frame (8) and 
brush plate assembly (10). 

(7) Remove six hex-head bolts (6) and lock- 
washers (7) securing drive end frame (34) to 
housing. Remove end frame. 

(8) Remove armature (40), bearings (6) 
and (36) and inner bearing retaining plate 
(37). 


ELECTRICAL SYSTEM 

(9) Remove brushes (14). Remove foo 
screws (46), nuts (2), lockwashers (1) andsepa. 
rate brush plate assembly (10) from end frann 

(10) Remove four springs (13), electric ^ 
tact arms (12), and flat washers (11) from brujh 
plate assembly (10). 

(11) Remove four screws (3) and remon 
end frame plate (4). 

(12) Remove six screws (31), lockwadwn 
(32) and remove retaining plate (33) from dflye 
end frame (34). 

(13) Remove pins (9) only if they require re- 
placement. 

(14) Remove screw (45). Remove four screw 
(21), receptacle connector (22) and leads (27) 
and (28). Remove leads only if they require re- 
placement. 

(16) Remove four screws (23), elbow (24) 
and elbow spacer (26). 

(16) If coil assemblies (20), (38), (39) and 
(41) require replacement, remove two screws 
(17) securing each pole shoe (18) to housing, 
Remove pole shoes, windings andinsulators (19), 
d. Cleaning 

(1) Clean the armature and field windings 
of any dirt or magnetized particles. To remove 
grease and oil, apply a light coat of a safety type 
petroleum solvent such as MIL^T-6003, witli 
brush. Wipe clean, then use compressed air to 
remove any remaining dirt film Do not use any 
degreasing compounds or submerge the armature 


1 Lockwasher 

2 Nut 

3 Screw 

4 Plate 

6 Bearing 

6 Bolt 

7 Lockwasher 

8 Frame 

9 Dowel 

10 Plate assembly 

11 Washer 

12 Arm 

13 Spring 

14 Brush 
16 Screw 

16 Lead assembly 

17 Screw 

18 Pole 

19 Insulator 

20 Coil assembly 

21 Screw 

22 Receptacle assembly 

23 Screw 


24 Elbow 

25 Gasket 

26 Spacer 

27 Lead assembly 

28 Lead assembly 

29 Nut 

30 Washer 

31 Screw 

32 Lockwasher 

33 Plate 

34 Frame 

35 Collar 

36 Bearing 

37 Plate assembly 

38 Coil assembly 

39 Coil assembly 

40 Armature assembly 

41 Coil assembly 

42 Nut 

43 Band assembly 

44 Screw 

45 Not used 

46 Screw 


Figure 18— Continued 
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Figure S- 118 . Generator disassembly 


a degreasing tank as this would damage the 
mlation. 

(2) Clean the commutator with 00 sand- 
per and remove sand particles with compressed 


(3) Clean the commutator end frame, 
drive end frame, and components with an ap- 
proved solvent and dry thoroughly 

Caution: Do not soak insulators. 

e Ingpection and Repair. 
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(1) Inspect the commutator for roughness, 
high mica, loose wmding, burrs, or pits. Smooth 
ttie ctanmutator with 00 sandpaper or undercut 
on a lathe. Replace the armature if the commu- 
tatm* bars are less than 1/16-inch thick after 
undereut Undercut the mica between the bars 
to n of l/S2-iiich. 

CcuOoft* Do not widen coinniutator slots 
by renwvtag metal frpm bars when undercutting. 

(»ly Bolder with a rosin core flax. 

(2) Inspect the armature shaft for wear, 
pits, bends, corrosion, or breaks. 

(8) Place the armature ends in V-blocks 
Mut measure the commutator for out-of-round 
with a dial indicator. Turn down if in excess of 
0.001 inch ontHjf-round. 

(4) In/q?ect for windings grounded to core 
with a continuity tester. Touch one probe of the 
tester to flie armature shaft and the other to each 
commutator riser. An indication of continuity in- 
dicates the armature is grounded. 

Caution: Do not touch the probes to the 
commutator bars or shaft bearing surfaces as 
arcing may score the smooth surface. 

(6) Inspect for open windings with a test 
lamp. Touch the probes to a pair of adjacent 
commutator risers. Failure of the lamp to light 
indicates an open winding. 

(6) Inspect for shorts with a growler and 
steel strip. The steel strip will vibrate against 
the armature over a shorted area as the arma- 
ture is turned. 

(7) Inspect the field windings for worn or 
frayed insulation, defective connections, opens, 
and field current draw. 

(8) Inspect end frames for cracks and dam- 
aged or worn bearing surfaces. 


(9) Inspect brush plate for cracks and lo(L 
rivets. Inspect insulated brush holders f 
grounds. 

(10) Inspect brush springs for tension m 
signs of breaks or other damage. Replace bruahT 

(11) Inspect the ball bearings for smooUi (T 

eration. Inspect for excessive side play and d^ 
aged surfaces. ' , 

(12) Inspect the generator field frame fot 
breaks, cracks, and damaged threads. 

(IS) Inspect all hardware for dawm gpj 
threads. 

(14) Replace or repair all defective parts u 
necessary. 

/. Assembly. Reassemble generator in direct 
reversal of disassembly. Seat brushes usin; i 
seating hone or sandpaper wrapped around com. 
mutator. Clean commutator thoroughly and com. 
plete assembly. 

3-27. Starting Motor 

a. General. This electrical component is a 
heavy-duty, 24-volt, submersion proof, fungus 
and corrosion resistant, solenoid-operated, en 
closed shift-lever-type engine starter with eight 
brushes retained in four brush holders. The drive 
clutch is a heavy-duty overrunning type and the 
pinion clearance is adjustable. The principal com- 
ponents of the starter are the frame, armature, 
commutator end plate assembly, brush holder 
assembly, brushes, drive clutch assembly, drive 
housing, shift lever, and solenoid plunger. 

b. Removal. Refer to TM 6-2410-214-12. 

c. Starter Disassembly. 

(1) Scribe marks across drive housing 
((104), fig 3-119), lever housing (84), frame 
assembly (46), to facilitate reassembly in the 
correct relationship. 

(2) Remove five socket head capscrews 
(100) and one socket head capscrew (99) and 


1 Nut 

2 Lockwasher 
8 Connector 

4 Washer 

5 Washer 

6 Bushing 

7 Washer 

8 Armature assembly 

9 Coil assembly 

10 Insulation 

11 Pole shoe 

12 Gadcet 

13 Plug 

14 Screw 
16 Screw 

16 Lodewasher 

17 Brush assembly 


18 

Plate assembly 

35 

Plate 

19 

Washer 

36 

Nut 

20 

Lockwasher 

37 

Lead assembly 

21 

Screw 

38 

Insulator 

22 

Plate 

39 

Bolt 

23 

Holder 

40 

Lockwasher 

24 

Spring 

41 

Bushing 

25 

Lockwasher 

42 

Seal 

26 

Screw 

43 

Plug 

27 

Bolt 

44 

Bushing 

28 

Screw 

45 

FrAme assembly 

29 

Screw 

46 

Plug 

30 

Plate 

47 

Pfelt 

31 

Plate 

48 

Packing 

32 

Washer 

49 

Washer 

33 

34 

Plate assembly 

Plate 

50 

Insulator 


Figure Continued 




Figure 3-119® Starter motor, exploded mew 


drive housing assembly from starter. Re- 
'e gasket (96). 

(3) Disassemble housing assembly only if 
ts require replacement Press out slee\e bear- 
Remove pipe plugs, expansion plug, ard wick. 


(4) Loosen terminal screw on solenoid relay 
and disconnect terminal of lead (37) Remove 
hex nut and remove lead 

(5) Remove plugs (13) and gaskets (12) 
Remove brush and field coil connection attaching 
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61 Nut 
52 Lockwasher 
63 Nut 
54 Washer 
56 Insulator 

56 Bushing: 

57 Plate 

58 Strip 

59 Terminal 

60 Stud 

61 Stud 

62 Nut 

63 Terminal assembly 

64 Gasket 
66 Spring 

66 Contact assembly 

67 Screw 

68 Case and coil assembly 

69 Screw 


Clip 

Connector 
TS Switdi assCTibly 

73 Screw assanbly 

74 Plunger assembly 

75 Washer 
T6 BeUows 
T7 Ring 

78 Sprag 

79 Retainer 

80 ]Ung 

81 Spacer 

82 Seal 

83 Bushing 

84 Housing assembly 

85 Plug 

86 Felt 

87 Nut 

88 Seal 

Figure 3-119 ® — Continued 


89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 
100 
101 
102 

103 

104 

105 

106 
107 


|haft 

beyer uaemhiy 

S^ 

Pinion 

^nng 

Qbtch assembly 
Washer 
Gi^t 
B^ 

liocgwasher 

Screw 

Screw 


Wic 
Bosh^ 

Hocusing assembly 
Gasket 
Adapter 
Gasket 


Bws from each of the holes. Mark screw holes 
identify them during assembly of brushes. 

(6) Remove six hex-head bolts (39) and lock- 
iher (40) securing commutator end bell as- 
ibly to frame Using a screw driver, pry end 
me away from frame. 

(7) Pull commutator end bell assembly, at- 
fied brush holder assembly, and armature (8) 
m frame. Remove flat washer (7) and pull 
lature from bearing. Remove spacer (81). Re- 

preformed packing (48) from end bell, 
nove seal (82) and bushing (83) as necessary, 
er to d below for disassembly of end bell 

brush holder assembly. 

(8) Remove five hex-head bolts (39) and 
.washers (40) securing lever housing (84) to 
me Using a block of wood, tap housing until 
le Work end of bellows (76) free from sole- 
i relay and pull outward on lever housing 
il housing and attached parts are free. Re- 

preformed packing (48). 

(9) Remove clutch assembly (94) and non- 
allic washer (95). 

(10) Remove inspection plug (13) and gasket 
) Place solenoid plunger into relay to prevent 
iger from rotating and loosen hex-locking nut 
) Remove nut and guide and pull plunger and 
Lched parts from lever housing 

(11) Using retaining ring pliers, remove re- 
iing ring (80), retainer (79), lever spring 
), retainer ring (77), bellows (76) and flat 
her (75) from plunger (74). 

(12) Remove retaining ring (80) and remove 
r shaft (89) and lever (90). Remove seals 
) and (91) from shaft. 

(13) Disassemble lever housing only if parts 
lire replacement. Remove oil seal and press 
sleeve bearing in lever housing. Remove ex- 
sion plug and plug. Remove pipe plug and 

i. 


(14) Remove hex nut and lockwasher secur- 
ing connector to solenoid switch (72). Remove 
four assembled washer screws (73) securing re- 
lay to frame and slide relay out of connector. 

(16) Remove hex nut (1), lockwasher (2), 
connector (3), hex nut (1), flat washer (4), two 
non-metallic washers (6) and bushing (6). 

(16) Do not remove field coil assembly unless 
inspection indicates coils are defective. Remove 
two pole shoe screws (14) from each of the six 
pole shoes (11) Remove field coil assembly (9), 
terminal screw and bushing Unsolder terminal 
screw from coil assembly 

(17) Remove commutator end insulator and 
two insulators from drive end of frame 

d Disassembly of End Bell and Brush Holder 
Plate 

(1) Remove nuts (36) and (1), and lock 
washers (2), flat washer (4) and insulator (38 
from terminal stud Remove three roundhead 
screws (21), lockwashers (20), and flat washers 
(19) and pull plate assembly (18) from com- 
mutator frame assembly (45) 

(2) Remove bushing (41), seal (42) and two 
flat washers (49) from terminal stud 

(3) Disassemble end bell assembly only if 
parts require replacement Remove pipe plug, ex- 
pansion plug, wick, and plug from end frame and 
bearing assembly 

(4) If sleeve bearing is worn, remove ex- 
pansion plug and press sleeve bearing from end 
frame. 

(5) Remove screws (16) and lockwashers 

(16) securing brush leads to brush holders. Lift 
each srping in turn and remove eight brushes 

(17) . 

(6) Remove long brush holder bolt (27) and 
lockwasher (26) from each of two insulated 
brush holders (23). Remove two springs (24) 
from each screw Remove short screw (26) and 
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lockwasher (25) from each insulated brush 
holder Remove two brush holders and spacer 
plates (22,). 

(7) Remove Ion? brush holder screw (29) 
and lockwasher (32) from each of two ground^ 
brush holders (^). Remove two springs (24) 
from each screw. Remove short screw (28) and 
washer (32) from each brush holder and remove 
two grounded brush holders, spacer plates (31) 
and nonmetallic plates (30). 

(8) Separate plate assembly (38), insulation 
plate (84), and support plate (35). 

e. Cleaning. 

(1) Clean all metal nonelectrical parts in 
an approved cleaning solvent and dry with com- 
pres^ air. 

(2) Clean fidd coils thoroughly with a clean 
doth dampened with an approved cleaning sol- 
vent Be careful not to damage protective insula- 
tion coating. Dry thoroughly with compressed air. 

(3) Ranpve loose particles from armature 
with compressed air and wipe with a clean cloth 
dampened in an approved cleaning solvent. Clean 
commutator lightly with No. 00 sandpaper and 
remove all traces of dust with low-pressure com- 
pressed air. 

(4) Clean solenoid relay, insulation plates, 
and non-metallic washers with a clean cloth 
dampened with an approved cleaning solvent and 
dry with compressed air. 

(6) Clean brushes with a dry, clean cloth 
only Do not permit solvent to contact brushes. 

/. Inspection and Repair 

(1) Inspect housings and frames for cracks 
and distribution Inspect threads in tapped holes 
for damage Replace defective parts 

(2) Inspect sleeve bearings for wear, gouges, 
and grooves Replace bearing if defective. Check 
for looseness in housing or end bell Replace worn 
or defective bearings If new bearing is loose in 
bore, replace housing or end bell. 

(3) Inspect wicks for tests, fraying, or wear. 
Replace wick if defective. 

(4) Inspect armature for grounds with a 
test light by touching one probe to armature core 
and other to commutator risers If test light 
glows, the armature is grunded and must be re- 
placed. 

(6) Inspect armature for short circuits us- 
ing a growler fixture and a steel grip Grip will 
vibrate against armature over a shorted area as 
the armature is turned. Replace armature if a 
short circuit is found 

(6) Turn down commutator if grooved or out 
of round. Undercut mica to a depth of 0.026 to 
0.032 inch below surface of commutator. Do not 
widen slots when undercutting mica. 

M 


(7) Check field winding in frame fof ij^ 
sulation breakdown with an ohmmeter. Attack 
one probe of ohmmeter to frame and other to 
one of the field winding terminals The reading 
should not be less than one megohm. Replace d*. 
fective coil. 

(8) Inspect drive pinion for broken or badly 
worn teeth. Inspect clutch splines for wear and 
damage Inspect shell for cracked or broken con- 
dition. Check to make sure pinion will drive 
in one direction and will slip in opposite direc- 
tion. Replace drive clutch if defective. 

(9) Inspect shift lever, shaft, and solenoid 
plunger for cracks or distortion. Replace defec. 
tive parts. 

(10) Inspect bellows for tears, punctures, and 
deterioration 

(11) Inspect solenoid relay windings for shorts 
or grounds with a pair of test probes. Inspect case 
for cracks or other damage. Replace solenoid re- 
lay if defective 

g. Assembly of End Bell and Brush Holder 
Plate. 

(1) If wick was removed during disassem- 
bly, saturate a new wick and plug with oil and 
install in end bell, Wick must not be m fill hole 

(2) Apply sealer to ejepansion plug hole and 
install plug. Fill reservoir with oil and install 
pipe plug. 

(3) If sleeve bearing was removed, press a 
new bearing in end bell and install expansion 
plug. 

(4) Assemble brush holder plate and end 
bell in the reverse order of disassembly but do not 
install brushes. 

h Starter Assembly 

(1) If wicks were removed during disassem 
bly, install wicks and plugs following same in 
structions specified for end bell (p(l) and (2) 
above) 

(2) If bearings were removed, press new 
bearings into housings 

(3) Assemble starter in reverse order of dis 
assembly with the following exceptions and ad 
ditions 

(4) If field windings were removed, coat 
threads of pole shoe screws with a suitable thread 
sealer before installation. Varnish inside of frame 
and winding assembly. Leave 0.38 inch from end 
of frame free of varnish. 

(5) Partially install lever housing, lever, and 
solenoid plugnger before installing drive clutch. 
With frame in vertical position and lever hous 
ing upward, install non-metallic washer (96) and 
install drive clutch. Tilt clutch to engage lugs 
on shift lever. Seat housing making sure bellow.' 
IS not crimped. 



(6) If nfe'w brushes s^te beingr installed, cover 
mutator with No. Oft sandpaper temporarily, 
ill armature, brushes, and end bell ((7) be- 
I and turn in brushes. Disassemble, remove 
[paper, and clean armature and brush holder 
s assembly. 

(7) Install spacer (81) on armature shaft 
install preformed packing: on end bell. In- 
frame assembly (45) with assembled brush 
er assembly (18) on commutator and install 
ihes. Install flat washer on armature shaft 

Section V. ENGINE 

B. General 

T to TM 5-2410-214-12 for description and 
icing of engine cooling system. 

9 . Radiator 

Removal and Installation. 

(1) Drain the coolant from the radiator, 
remove engine upper guard assemblies (serial 
76E1301-UP). Refer to TM 5-2410-214-12. 

(2) Remove the hood, head light brackets 
radiator top guard. 

(3) Disconnect tube ((1), fig. 3-120) and 

w (2). 

(4) Remove four bolts (3) and six bolts (4). 

(6) Remove the radiator guard lower plate 
lower baffle plate. 

(6) Remove bolts (6). 

(7) Rotate bracket (7) away from the ra- 
jr core after loosening bolt (6). 

Note, Be sure the seal strip ends are moved on both 
of the radiator core or damage to the strips and/or 
may result as the radiator is lifted out. 

(8) Disconnect elbow (8). 

(9) Remove bolts (9) and retain shims 
I if so equipped 

;i0) Loosen bolts (10) 

;il) Attach a hoist (fig. 3-121) and remove 
radiator (approx, weight 425 lb) 

12) Pull the radiator forward, so the bottom 
does not catch on the shroud braces as the 
ator is removed. 

[13) Tilt radiator sideways so the bottom 
. will pass the top tank mounting pads. 

Note. Be sure to replace shims ((1), fig 3-120) if 
uipped 

Disassembly and Reassembly With the ra- 
Dr removed drom the ergine, the radiator 
be disassembled in the following manner: 


and install armature and end bell as a unit into 
frame. 

i. Adjusting Drive Clutch Pinion Clearance. 

(1) Remove plug. 

(2) With starter pfnion in engaged posi- 
tion, press clutch inward toward lever to take up 
slack. 

(3) Adjust hex selfdocking nut (87) until 
clearance between outer face of pinion and inner 
face of housing overhand is 23/64 inch ±1/32 
inch. 

COOUNG SYSTEM 

(1) Remove top tank ((1), fig. 3-122) by 
removing the bolts holding reinforcing strips (2) 
and radiator core (3) to the top tank. 

(2) Remove bottom tank (4) in the same 
manner. 

(3) Clean the radiator core of all accumula- 
tions of debris between the fins and tubes with 
water or compressed air. Such accumulations de- 
crease the efficiency of the cooling system and 
may cause the engine to overheat. 

(4) Clean the inside of the radiator cores, 
bottom tank, and top tank with commerical ra- 
diator cleaner. 

(6) When assembling the radiator, be sure 
there is a perfect seal between the radiator core 
and the top and bottom tanks. 
e. Radiator and Radiator Guard Removal 

(1) Drain the cooling system Remove er 
gine upper guard assemblies (serial nos. 76E- 
1301-UP). Refer to TM 6-2410-214-12. 

(2) Remove the hood, radiator bottom guard, 
and the front section of the crankcase guard. 

(3) Disconnect the generator wires 

(4) Disconnect the upper elbow ((2), fig 
3-120) from the radiator top tank 

(6) Disconnect the lower elbow (8) from the 
radiator. 

(6) Remove the fan belts 

(7) Disconnect and loop the bulldozer lift 
cylinder hydraulic lines. 

(8) Remove the bolts securing bracket 
((1), fig. 3-123) to the main frame 

(9) Attach a hoist for support and remove 
the bolts that secure the radiator guard (approx 
weight 2,660 lb) to the tractor. 

(10) Remove the radiator guard and radia- 
tor from the tractor as shown in figure 3-123. 

(11) Check the pulley alignment prior to in- 
stalling fan belts. 



1 


2 





1 Tube 

2 Elbow 

3 Bolts 

4 Bolts 


6 Bolt 

6 Bolt 

7 Bracket 

8 Elbow 


9 Bolts 

10 Bolts 

11 Shims 


Figure S-120. Preparing to remove radiator 


3-30. Water Pump 

a General. The gear driven centrifugal type 
water pump is mounted on the left front of the 
timing gear housing. Figure 3-124 shows a cut- 
away view of the water pump. 


b Removal and InstaUation Refer to TM &- 
2410-214-12 for removal and installation of the 
water pump. 

e. Disassembly and Ass&mSly. 
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Figure S-ltl. Lifting radiator from, guard. 



1 Top tank 3 Core 

2 Stnps 4 Bottom tank 

Figure 3-122 Radiator disasaemblg. 


(1) Remove washer ((1), fig. 3-125) cotter 

(2) and nut (3) 

(2) Use a puller with a step plate and two 
)-inch-18 (NC) bolts, 5 inches long, to pull 
impeller ((1), fig. 3-126) from the shaft. 

(3) Remove the carbon face seal, the bel- 
i under the seal, and the brass case (d be- 
I 

(4) Remove the locks and bolts ((2), fig. 
J?) and the gear and shaft assembly (1). 

(6) Remove the oil seal ((3), fig. 3-124) 
n the pump housing (d below). 

(6) Remove the lock and bolt ((4), fig. 3- 
) washer (3), locks and bolts (1), and cover 

(7) Use three 3/8-inch-16 (NC) bolts, 4 
les long, to force the cage ((1), fig. 3-129) 

bearing (2) from the shaft. The bearing 
slip fit in the cage and can be removed for 
•ection. 


(8) Press the pump shaft ((2), fig. 3-180l) 
out of the gear (1) and remove tiie key. 

(9) Press the pomp shaft out of the bear- 
ing as shown in fi^re 3-131. 

(10) Reassemble water pump in reverse order 
of disassembly (para 1-4) for the impeller re- 
taining nut torque. 

d. Water Pump Seal and Inner OU Seal Re- 
placement. 

(1) Water leaking from the drain opening 
in the under side of the pump indicates that the 
water seal should be replaced. 

(2) The seal consists of a carbon thrust 
washer ((8), fig. 3-132) and a spring enclosed by 
a bellows (2). These two parts, which make up 
the replaceable unit, are contained in a brass 
case (1) which is pressed into the water pump 
housing. 

(3) Inspect the bearing surface of the im- 
peller seal assembly (fig. 3-135). The contact 
surface must be smooth and free of roughness, 
nicks or burrs. Replace the seal assembly, if nec- 
essary. 

(4) It is not necessary to remove the brass 
case from the water pump housing, for water 
seal replacement. The carbon thrust washer 
( (3), fig. 3-132) and the bellows seal (2) can be 
removed from the brass case (1) by bending 
back the three ears holding them in place. 

(5) When replacing the carbon thrust wash- 
er, be careful not to crack or scratch it. After 
the bellows seal and thrust washer are installef’ 
see that the washer moves freely under fing 
pressure 

(6) If the brass case is damaged, a toe 
such as the one shown (fig 3-133) can be made 
for removing it as shown in figure 3-134 If a tool 
is not used, it is necessary to completely disassem- 
ble the pump to replace the brass case 

(7) When installing a new brass case, coat 
the case and housing bore with a lubricant to 
avoid shearing the brass case, and also to provide 
a positive seal against water leakage 

(8) Make sure the case bottoms squarely 
in the bore so the carbon washer will bear evenly 
against the impeller contact surface 

Caution: The flange on the case can be 
bent, if excessive pressure is applied after the 
case bottoms. 

(9) If it becomes necessary to replace the 
inner oil seal ((3), fig. 3-124) the pump must 
be disassembled Press the oil seal out and install 
a new one, with the lip of the seal toward the 
bearing. 
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1 Impeller 


6 Bearing 


2 Bellows seal assembly 6 Cover 


3 Oil seal 

4 Drive gear 


7 Impeller seal assembly 

8 Bearing 


Figure S-124. Water pump. 
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1 Impeller 

Figure 3^126 Pulling Impeller, 
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1 Shaft assembly 2 Locks and bolts 

Figure 3-127. Preparing to remove drive gear and shaft 
assembly 


I Water 2 Cotter pin 3 Nut 

Figure S~ltS. Preparing to remove impeller. 





e Impeller Seal Assembly Replacement. 

(1) The impeller seal assembly consists of 
a ring ((1), fig. 3-136) mounted in the rubber 
seal (2), which bears against the impeller. The 
impeller seal assembly can be removed after the 
impeller is removed 

(2) Install the impeller seal assembly with 
the ring (1) toward the carbon washer of the 
bellows seal assembly. The grooved side or the 
unpolished side of the ring should be against the 
face of the rubber seal (2). 

Caution; Handle the impeller seal assembly 
with care to avoid damaging the contact surface. 


/. Oil Seal Replacement. If it becomes necessai 
to replace the inner oil seal ( (3), fig. 3-124) tl 
pump must be disassembled. Press the old se 
out and install a new one, with the lip of the se 
toward the bearing. 


3-31. Belt Tightener 

a. Removal and InstaUation. 

(1) Remove the fan belts as described i 
TM 6-2410-214-12 

(2) Disconnect shock absorber spring ((1 
fig. 3-136) by removing pin and cotter pin (6 





wcmimmvim 


1 Cose 3 Carbon throat vaaher 

2 Bellowa 

Figure S-lSt. Seal aaeembly. 
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Figure S-IH. Water eeal ease removoL 




ADAPTED RING INSTALLATION TOOL 


MEC34I0.JU.3VU, 

Figure S-133 Water seal case removal tool 


(3) Remove nuts (3) securing the tension 
djusting bracket (2) to the timing gear cover 

(4) Remove bolts (4) securing belt tight- 
ner arm (5) to the timing gear cover. 

(5) Install in reverse order of removal. Turn 
elt tightener jack screw clockwise until studs 
ire bottomed in bracket slots, then tighten nuts 
nd screws. 

b. Disassembly and Reassembly, 

(1) Remove bolt and lockwasher ((6), fig. 
-137) plate (4), seal (3), and bearing (2) 
rom arm assembly (1). 

(2) Remove bracket assembly (16). 

(3) Remove bolts and lockwashers (8) secur- 
ag cover (9) to pulley (6), being careful not 
todamage gasket 17). 


(4) Remove bolt and lockwasher (10) ai 
washer (11) securing pulley (6) to arm asseir 
bly (1). 

(5) Remove seal (15), bearings (12), space 
(14), and retaining ring (13) from pulley (6). 

(6) Inspect seals (3) and (16), and bear- 
ings (2) and (12), and replace if necessary. 

(7) Reassemble in reverse order of disas- 
sembly. 

3-32. Fan and Fan Pulley 

a. Removal and Installation. 

(1) Remove the radiator and radiator guard 
from the machine as an assembly (para 3-29). 

(2) Loosen the bolts securing the genera- 
tor ((1), fig 3-138) in place and rotate the 
generator (1) toward the fan pulley to relieve 
the belt tension. 

(3) Remove the generator belt (2) 

(4) Remove fan guard (4) 

(6) Attach a hoist to the fan and pulley as- 
sembly (6) (Fan assembly weight — 90 lb) 

(6) Remove bolts (3) securing the fan shaft 
assembly to the shroud and remove the fan 
and pulley assembly (6) 

(7) Install in reverse order of removal. 

b. Disassembly 

(1) Remove bolts and lockwashers ((1) fig. 
3-139) securing the pulley (2) to the hub (16). 
Remove the pulley. 

(2) Remove any shims (3) located between 
the fan pulley (2) and hub (16). 
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1 Arm assembly 

2 Bearing 

3 Seal 

4 Plate 

6 Bolt and lockwasher 

6 Pulley 

7 Gasket 

8 Bolt and lockwasher 

Figure S-1S7, B 
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9 Cover 

10 Bolt and lockwasher 

11 Washer 

12 Bearing 

13 Retaining ring 

14 Spacer 

15 Seal 

16 Bracket assembly 
tightener disassembly 


‘mate position desired. Be sure all blades are 
irned to the same position. 

(2) With a grease gun, lubricate the hub 
ith ball and roller bearing lubricant. 

d Alignment. 

(1) Check alignment of the fan pulley ( (1), 


fig. 3-142) with the crankshaft pulley (2) by 
holding a straight edge against the rear faces 
of the fan and crankshaft pulleys as shown. The 
straight edge should be flat against both pulleys. 

(2) Add or remove shims ((3), fig. 3-139) 
as required for proper alignment. 
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1 iti’ng 2 Rubber seal 

Figure S-ISS. Impeller seal assembly. 
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1 Shock abuorber spring 4 Bolts (6) 

2 Abjnsting bracket 6 Belt tightener arm 

3 Nuts 6 Pm and cotter pin 

Figure S-1S6. Belt tightener removal. 


(3) Mark the fan spider (17) so it can be 
installed in the same position 

(4) Remove bolts and lockwashers (18) se- 
curing the fan spider (17) to the fan hub (16), 
and remove the spider. 

(5) Remove bolts and locktvashers (4) se- 
curing cover (5) to the fan hub (16), and re- 
move cover (5) and preformed packing (6) 

(6) Remove bolts (7), locking plate (8), 
and retainer (9). 

(7) Pull the hub (16) with bearing (10) 
from the fan shaft (12), as shown in figure 
3-140. 

(8) Remove retaining ring ((11), fig. 3- 
139) and bearing (10) from hub (16). 

(9) Remove spacer (15). 

(10) Pull the inner bearing (14) from fan 
shaft (12) as shown in figure 3-141. 

(11) Remove the hub seal ((13), fig. 3-139). 

(12) Inspect seals (6) and (13), and bearing 
(10) and (14). Replace as necessary. 

c Reassembly. 

Note The reversible fan has movable fan blades 
which can be positioned to provide either suction or blower 
fan arrangement 

(1) Reassemble and install the fan assembly 
in reverse order of disassembly and removal. Push 
fan blade inward to disengage tongue on thrust 
washer from locking slot in hub. Turn blade until 
tongue on thrust washer locks in place in the al- 
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1 Generator 4 Fan guard 

2 Generator belt 6 Fan and pulley assembly 

3 Bolts (6) 

Figure 3-1S8. Preparing to remove fan and fan pulley 


94 




TOOLS REQUIREDt 
PULLER 

3/r NC BOLTS 2-3/4*^ 
LONG 

WITH FLAT WASHERS 
(2 REQUIREC^ 


bearing 


HUB 



MEC 2410-214- 3S 152 

3-240. JPuZIm^ AicB ictU Bearm^. 
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Figure S^Hl, Pulling inner hearing. 
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1 Fan pulley 2 Crankshaft 

Figure 3-2 Pulley alignment 
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Section VI. ENGINE LUBRICATING SYSTEM 


. General 

• to TM 6-2410-214-12 for description and 
;ing of the engine lubrication system. 

. Engine Oil Pan 

novdl and Installation. 

1) Drain the lubricant from the oil pan. 

2) Remove the crankcase guard. 

3) Remove oil line ((1), lig. 3-143). 

'4) Remove oil gage tube assembly ((2), 
ll44). 

[5) Support oil pan front section (3) and 
ve the bolts that secure it to the oil pan rear 
>n (1). 

;6) Remove the bolts which secure the oil 
front section to the cylinder block and tim- 
ear housing. 

(7) Remove the oil pan front section (ap- 
weight 160 lb). 

(8) Remove the bolts that secure the oil pan 
section to cylinder block and flywheel hous- 

Caution: Remove the oil pan rear section 
ully to prevent damage to the gasket be- 
lt the pan and As^wheel housing. A thin piece 
im stock can be used to separate the gasket 
the oil pan. 


(9) Install in the reverse order of removal. 

3-35. Oil Pressure Regulating Valve 

o. General. The oil pump contains % pressure 
regulating valve which is not adjustable. The lu- 
bricating oil pressure is regulated by pressure of 
the spring ((2), fig. 3-146) against the plunger 
(3). The cover (1) holds the spring and plunger 
in the pump body. 

Caution: When the engine is warm and run- 
ning at rated engine speed, the indicator on the 
lubricating oil pressure gage should register in the 
Operating Range. A lower pressure reading is 
normal at low idling speeds. If no pressure is mdi- 
cated, investigate at once. 

b. Disassembly. 

Note. The piressure regulating valve can be removed 
through the inspection opening on the right aide of the 
engine 

(1) Remove cover (1). 

(2) Withdraw spring (2) and plunger (3) 
from their housing 

c. Cleaning Inspection, and Repair Inspect the 
parts for damage or wear. Check the valve seat 



1 Oil line 

Figure S-JiS Preparing to remove oil pan. 
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1 Cover 3 Plunger 

2 Spring 

Figure S~H5. Pressure regulating valve 

and contact surfaces, making certain they are 
clean and smooth. 

d Reassembly Reassemble in the reverse order 
of disassembly. 

3-36. Oil Pressure and Scavenging Pump 

a General. The oil pump is driven by the gear- 
type balancer drive shaft through the coupling 
((2), fig 3-146). This is a two-section, gear-type 
pump The rear section (1) is the main pump, 
which pumps oil through the engine. The front 
section consists of three gears, which function as 
the two scavenge pumps. The top pump (3) re- 


1 Rear section 

2 Coupling 

3 Top pump 


Bottom pump ^ 
Pressure regulating valve 


Figure S-1^6e Oil pump cross-section 


turns oil from the front suction bell to the mam 
sump. The bottom pump (4) returns oil from the 
rear suction bell to the main sump. A nonadjust- 
able pressure regulating valve (para 3-35) main- 




MEC 2410.214-35/159 


mp 3 Pump discharge tube 

suction bell tube 4 Rear suction 1^11 tube 

Figure 3-1^7, Removing oil pump 

pressure of approximately 35 pounds per 
nch at the gage. 
novaX and Disassembly. 

Refer to paragraph 3-34 and remove the 

Disconnect the front suction bell tube 
r 3-147) pump discharge tube, and rear 
bell tube (4) 

Remove the drive shaft coupling ((3), 
8) ring (2), and pump cover (1). 

Remove gear ((7), fig. 3-148) gear (8, 
I, and gear (5) from the main pump body 

Pull the scavenger pump drive gear 
I 3-149) from the drive shaft assembly 
fig a puller, step plate, flat washer (3) 
0 i/4-inch holes drilled to align with the 
oles in the gear, and two machine screws 
n 

Remove the key. 

Remove the drive shaft assembly (4) 
e scavenger pump body (1) 

'aution: Do not press the drive shaft as- 

(4) from the drive gear (2) as the key 
age the pump body. 

Remove the cover ((1), fig. 3-150) and 
ssembly (2) from the suction bell (3). 
imng', Inspection, and Repair. 


(1) Clean the screen assembly (2) and suc- 
tion bell (3) in a suitable cleaning fluid, and re- 
place the gaskets, if necessary, before assembling. 

(2) Clean pump parts in an approved sol- 
vent 

(3) Inspect all gears for damage or wear and 
replace as required. 

Note Ordinaiily, oil pump gears should not have 
to be replaced, unless they have worn sufficiently to cause 
a considerahle drop in oil pressure, or unless they have 
been damaged. 

(4) Inspect the bearings in the gears, and 
in the body assemblies. If the bearings are worn 
excessively, they should be pressed out and re- 
placed. 

d. Reassevibly and Installation. 

(1) Reassemble and install in the reverse 
order of removal and disassembly. 

Note Check that the shaft turns freely with no 
binding or drag on the gears. 

(2) If the gears bind, loosen the bolts, 
slightly and relocate the pump bodies by tapping 
them lightly until the shafts turn freely. Re- 
tighten the bolts. 

3-37. Oil Manifold 

a General. The oil manifold is mounted in the 
cylinder block and receives a constant supply of 

011 from the oil pump Refer to TM 5-2410-214- 

12 for a more complete description of the oil flow 
to and from the oil manifold 

b Removal and Installation 

(1) Remove the crankshaft (para (38) 

(2) Disconnect the mam bearing oil tubes 
((1), fig 3-151) and rocker arm tubes (4) from 
the oil manifold (3). 

(3) Remove the oil filter base Refer to TM 
5-2410-214-12 

(4) Remove hollow nut (6) holding the rear 
of the oil mainfold to the cylinder block. 

(5) Remove nuts (2) and (5) securing the 
oil manifold to the cylinder block. 

(6) Rotate the oil manifold approximately 
1/4 turn so the fittings will pass through the front 
opening on the cylinder block. 

(7) Withdraw the manifold 

(8) Inspect seals and component parts. 

(9) Install in the reverse order of removal 
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1 Pump cover 

2 Rii^ 

3 Drive shaft coupling^ 

4 Main pump body 

6 Main pump idler g^r 


6 Scavenger pump body 

7 Scavenger pump idler 
gear 

8 Scavenger pump idler 
gear 


Figure Pump dtsaasemhly. 





Scavenger pump body 3 Flat washer 
Scavenger pump drive 4 Drive shaft assembly 
gear 

Figure S-149, Drive shaft disassembly. 



1 Cover 3 Suction bell 

2 Screen assembly 

Figure S-150 Disassembly of main suction hell. 


Section VII. TORQUE 


18. General 

^ Power from the diesel engine is transmitted 
the flywheel ((7), fig. 3^152) to the torque 
ider (6) where it travels through two separate 
tis. An internal coupling gear on the engine 
^^heel drives the rotating housing (12), which 
vers a larger portion of the diesel engine 
jue through torque converter. Another coup- 
: gear drives the sun gear (14) on a planetary 
r set to mechanically transmit a lesser portion 
he torque to the plant carrier (13), which is 
ned to the torque divider output shaft (10). 
ce the ring gear (6) is driven by the turbine 
he torque converter, this torque is also applied 
the output shaft through the planet carrier 
). 

. From the torque divider output shaft (10), 
lue IS transmitted through the universal joint 
to the transmission input shaft (3). The 
^r shift transmission consists of five sets of 
letary gear systems each of which has a hy- 
ulically actuated clutch. The power flows 



1 Tube 4 Tube 

2 Nut 6 Nut 

3 Manifold 6 Nut 

Figure S-151. Oil manifold removal. 


DIVIDER AND TRANSMISSION 

through two or more of these systems to the out- 
put shaft (11) of the transmission Three for- 
ward and three reverse speeds are available in 
the transmission Selection of the desired speed 
and direction is accomplished by positioning 
spool valves in the transmission hydraulic con- 
trols, located in the upper compartment (2) of 
the transmission case 

c The transmission output shaft (11) is 
splmed to a transfer gear (8), within the trans- 
fer case (1). This transfer gear drives the bevel 
pinion (9) From the bevel pinion the power is 
transmitted through the bevel gear, to the steer- 
ing clutches, then through the final drives to the 
tracks 

3-^9. Universal Joint 

a. Removal. 

(1) Remove the floor plates and the brake 

pedals and support 

(2) Remove oil supply line ((1), fig. 
and oil pressure line (2). 
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1 Transfer case 

2 Upper compartment of transmission case 

3 Transmission input shaft 

4 Umversal joint 

5 Torque divider 

6 Ring gear 

7 Flywheel 

Figure S-152. 


8 Transfer gear 

9 Bevel pinion 

10 Torque divider output shaft 

11 Transmission output shaft 

12 Rotating housing 

13 Planet carrier 

14 Sun gear 

Power flow 


(3) Rotate the universal joint as necessary 
and remove the bolts (4) securing the bearing 
caps (3) to the transmission input shaft flange 
(6) and torque divider output shaft flange (5). 

(4) Pry the universal joint bearing caps 
loose from each flange and remove the universal 
joint 

Note Do not cut the small metal straps securing 
the bearing caps to the spider If they are cut or missing, 
temporarily fasten the bearing caps to the universal joint 
to prevent them from sliding off or dirt entering the 
bearings 

(6) Install the universal joint in the reverse 
order of removal. 

b Disassembly (fig. 3-154) 

(1) Remove the bolts which secure the bear- 
ings to the center plate 

(2) Remove the strap (4) from both of the 
bearings (1) with a small chisel. 


Note The small straps connecting the bearing caps 
on each of the spider and bearing assemblies prevent the 
bearing caps from falling off the spider during inatalla 
tion and removal from the tractor These straps should 
not be welded to the beai mg caps after the unit has been 
assembled 


(3) Remove the bearing (1), seal (2) and 
retainer (3) from the spider (5). 
c Cleaning and Inspection 

(1) Inspect the spider journal bearing sur 
faces for roughness or needle bearing grooves. 

(2) Carefully inspect each bearing for wear 
and for broken or missing needle bearings. 

(3) Replace the spider and bearing assem 
bly if either the spider or the bearings show ex- 


cessive wear 

(4) Light brineling of the spider bearing 
area is not harmful. 


d. Reassembly and Installation. Reassemble 
universal joint in the reverse order 


the 

of 


disassembly. 







1 Oil supply line 

2 Oil pressure line 

3 Bearing cap 

4 Bolt 

5 Torque divider output shaft flange 

6 Transmission input shaft flange 

\gure S-153 Preparing to remove universal joint 
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1 Bearing 

2 Seal 

3 Retainer 

Figure S-15J^ 


4 Strap 

5 Spider 


Universal joint disassembly 


10. Torque Divider 

General (fig 3-166). The torque divider is 
inted in the torque divider housing (1). It 
ts into the diesel engine flywheel (3) and is 
ported in the housing (1) by a bearing 
inted in a carrier (11) 

. Operation 

(1) The torque divider is driven by the 
lel engine through a rotating housing ((2), 
3-156) and sun gear (6) to direct the torque 
put of the engine through two separate paths 
it of the torque is transmitted by the rotating 
sing (2) and impeller (5) through a medium 
>il to the stator or reactionary member (14) 
ich directs the oil to rotate the turbine (8). 
ce the turbine is splined to the same hub as 

ring gear (4), the torque is transferred 
3ugh the planet carrier (10) to the output 
ft (9). A lesser amount of torque is trans- 
ted from the engine flywheel (3) through the 
gear (6) and planet carrier (10) to the output 
ft (9). 


(2) The planetary system is composed 
sun gear (6) that turns with the diesel ent 
fl}wheel (3), a planet carrier (10) which 
splined to the output shaft (9) and supports ti 
planet gears (12) that mesh with the ring gear 

(4) . 

(3) The major components of the torque 
converter are the rotating housing (2), impeller 

(5) , turbine (8), and stator (14). 

(4) Oil for operation of the torque converter 
IS supplied by the transmission and steering 
clutch control oil pump and enters the housing 
(1), passes through the inlet port (11) in the 
carrier (13) to the torque converter. The pres- 
sure of this oil IS held to 40-44 psi at stall speed 
by a torque converter outlet relief valve Refer to 
paragraph 3-48 for the correct testing and ad- 
justing procedure. Oil leaves the torque converter 
through. outlet port (7) in the carrier From here 
it flows through the oil cooler and returns to the 
transmission lubrication system 

(5) The energy imparted by the impeller 
(5) transmits torque to the turbine (8) and con- 
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1 Torque divider housing 

2 Rotating housing 

3 Diesel engine flywheel 

4 Ring gear 

5 Impeller 

6 Sun gear 

7 Output shaft 

Figure S-155 


8 Planet carrier 

9 Planet gear 

10 Turbine 

11 Carrier 

12 Stator 

13 Torque converter gear 

14 Scavenge pump 

divider. 


Torque 
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Torque divider housing 

Rotating housing 

Diesel engine flywheel 

Ring gear 

Impeller 

Sun gear 

Outlet port 


8 Turbine 

9 Output shaft 

10 Planet carrier 

11 Inlet port 

12 Planet gears 

13 Carrier 

14 Stator 


Figure 3-156. Torque divider operation. 



1 Output shaft 4 Output shaft rear bearing 

“ 55*??^ ® Planetary system 

3 Pilot bearing 

Figure 3-157. Torque divtdei lubneatum 


jntly the output shaft (9). Under normal op- 
ng conditions, the oil passes through the 
irter easily and quickly striking each blade 
very slight angle. When a load is encoun- 
, the speed of the turbine is reduced, and the 
rikes the turbine blades at a sharper angle, 
multiplies the torque delivered to the output 
of the torque divider. 

Lubrication (fig. 3-157). 

(1) Oil for lubrication of the torque divider 
ngs and planetary system is furnished from 
upply used for operation of the torque con- 
r The bearings (2) are constantly running 
1. The bearings and gears in the planetary 
m (5) and the pilot bearing (3) receive lu- 
tion through drilled passages in the output 

(1). The output shaft rear bearing (4) re- 
3 lubrication from normal oil leakage past a 
u ring-type seal. 

(2) Normal oil leakage past the bearings 
Jiston ring-type seals falls to the bottom of 
orque divider housing and is picked up by 
icavenge pump and returned to the trans- 
on lubricating system. 


d. Torque Divider Reconditioning 

(1) To obtain maximum service, cleanliness 
must be the rule Be careful to avoid introducing 
dirt into the torque divider or the fluid system 
when reconditioning and filling the fluid system 

(2) Protect all internal parts of the torque 
divider during reconditioning to avoid bumping, 
burring, scratching, or damaging 

(3) Oil all parts before installation and be 
sure there is oil in the bevel gear sump before 
starting the diesel engine. Run the diesel engine 
at one half engine speed for several minutes be- 
fore putting the machine to work 

Caution: Whenever a torque converter 
fails, the entire torque converter fluid system 
must be cleaned thoroughly to remove all metal 
chips and particles before the converter is re- 
turned to operation. All lines, including those to 
the gages, should be removed and cleaned. It is 
essential that the torque converter cooler be ab- 
solutely clean. Failure to take these precautions 
will probably result in a recurrent failure. Any 
foreign material left in the torque converter fluid 
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1 Hydraulic lines 0 Output flange 

2 Oil line 7 Junction block 

3 Universal joint 8 Scavenge pump 

4 Transmission lubrication junction block 9 Torque divider outlet relief valve 

5 Torque divider inlet relief valve 


Figure 3-158 Preparing to remove toique divider 
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(5) Remove output flange (6), scavenge 
pump (8) and outlet relief valve (9) from torque 
m\nder and inlet relief valve (5), junction block 
( ) and junction block (7) from transmission. 

Note. A lifting bi^acket as shown can be fabricated 
to facilitate ranaval of iiie torque divider. 

(6) Install the lifting bracket (fig. 3-169) 
using tv^ro %-inch-ll (NC) bolts, and attach a 
suitable hoist to support the weight of ttie torque 
divider. 

system will be circulated througli the transmis- 
sion lubrication valve and into the transmission 
lubricant circuit. 


^ Removal and InstaXlatton. 

(1) Drain the oil from the transmission and 
que divider. 

(2) Remove the floor plates, seat, fuel tank, 
ders, and brake pedals together with the brake 
lal support. 

(3) Remove the universal joint para 3--39. 

(4) Remove oil line ((2), fig. 3-158) and 
^^e lines (1) aside as shown 


Note» The torque divider unit weighs approximate- 
ly 560 pounds, 

(7) Remove the nuts and lock washers se- 
curing the torque divider to the flywheel housing. 

(8) Install i/^-inch-13 (NC) forcing screws 
in the tapped holes provided to facilitate separat 
ing the torque divider housing from the bore o 
the flywheel housing, 

(9) Remove the torque divider as shown i 
figure 3-160 



Figure S-160, Removing torque divider. 
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Warning: Secure the planet career to t 
torque divider housing with a wire as sh<fW to 
prevent possible serious personal injury as a H 
suit of the carrier sliding out of location and 
falling from the torque divider output shaft. 

Note, To facilitate installation of the torque divid, 
er, remove three studs from the flywheel housing^, two jt 
the top and one at the bottom and install three 
(NO guide pins. As the torque divider is moved slowly 
and evenly into position, check for ring gear and m 
gear and sun gear alignment. Gear alignment can be ws 
complished by either rotating the torque divider output 
flange, or by reaching through the opening for the trails, 
mission oil pump and rotating the torque converter ini. 
peller Do not force the torque divider into position. 

(10) Complete the installation in the reverse 
order or removal. 

Caution: Install the universal joint before 
starting the diesel engine to prevent hydraulic 
pressure from forcing the torque divider output 
shaft to the rear and causing a rapid loss of oil, 

/. Torque Divider Disassembly and Assembly 
(1) Planet earner, sun gear and pilot bear 

ing. 


Figure 3-161. Removing planet earner. 
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1 Planet gears (3) 

2 Planet gear shafts (3) 

3 Planet carrier 

4 Planet gear bearings (3) 


6 Washers (6) 

6 Bolts (3) 

7 Thrust washer 


Figure 3-162 Planet earner disasaembly 





1 Bolta and locks 2 Retainers 3 Snn gear 

Figure S-163. Preparing to remove sun gear. 



1 Sun gear 

3 

Retainer ring 




2 Springs (4) 

4 

Pilot bearing 

1 

Oil line 

4 Scavenge pump 

Figure S-16A 

Removing 

sun gear 

2 

3 

Oil line 

Oil line 

5 Bolts 


Figure S-165 Scavenge pump removal. 


{d) Remove the torque divider {e above). (e) Inspect the bearings (4) m each 

(b) Remove the wire used to prevent the planet gear (1) and replace them if worn or 
Lnet carrier from sliding out during removal of damaged 

i torque divider. (/) Install the planet gear (1) into car- 

(c) Remove the planet carrier (fig 3-161) ner (3) with a washer (5) on each side of the 

)ni the torque divider. gear Secure the shaft (2) in the carrier with the 

{d) Remove the planet gears ((!)> (fiK« bolt (6). Tighten the nut on the bolt securely and 

162) shafts (2), washers (6), and bolts (6). bend the lock into place against the nut 
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TOOLS REQUIRED 


/ 



VIEW A B 
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1 Cotter pin 2 Nut 3 Gear 

Figure 3^-166 Gear removal view 


Note Install bolts (6) with all nuts either clock- 
wise or counterclockwise to maintain balance. 

(g) Remove bolts and locks ((1), fig. 3- 
163 and retainers (2). 

(ft) Inspect tile thrust washer ((1), fig. 
3-162) on either side of carrier (3) and replace 
them if worn or damaged. Use new rivets when 
installing new thrust washers. 

(i) Remove the sun gear ((1), fig. 3-164). 

(j) The springs (2), can be removed for 
inspection or replacement. 

(ft) Inspect the pilot bearing (4) for wear 
or damage 

{1) The pilot bearing can be removed, if 
necessary, after removing the retainer ring (3) 

(m) Chill the pilot beanng (4) to facili- 
tate installation. 

(n) Install the sun gear (1) in the reverse 
order of removal making certain the springs (2) 
are in place and that locks on the flywheel bolts 
are bent so there is no interference with the gear. 

(2) Scavenge pump removal and installa^ 
turn The scavenge pump is a two section pump 
and must be removed from the bottom of the 
tractor 


(а) Remove the guard from beneath the 
torque divider. 

(б) Disconnect oil lines ((1), fig. 3-165 
(2) and (3). 

(c) Remove mounting bolts (5) and re 
move scavenge pump (4) from torque divider, 

(d) Replace gaskets and seals before in- 
stallation. 

(3) Scavenge pump disassembly and assm 
hly. 

(a) Remove cotter pin ((1), fig. 3-166) 
and nut (2). 

(ft) Invert nut and install flush with shaft 
threads to make a flat surface. 

(c) Pull gear (3) as shown. 

(d) Remove woodruff key ((1, fig 3-161) 
and bolts (2). 

(e) Remove end cover (3) and inspect 
preformed packing (4). 

(/) Remove gears (5) and (6) and spacer 
(7). 

(g) Remove woodruff key (9). 

(ft) Remove spacer (10 and inspect pre 
formed packings (8), (11) and (12). 

{i) Replace bearings (13) if necessary. 

0) Remove gears (14) and (16). 
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1 WoodruflP key 

2 Bolt 

3 End cover 

4 Packing 
6 Gear 

6 Gear 

7 Spacer 


8 Packing 

9 Woodruff key 

10 Spacer 

11 Packing 

12 Packing 

13 Bearing 

14 Gear 


15 Gear 

16 Manifold 

17 End cover 

18 Packing 

19 Bearing 


Figure S-167, Pump diaasaembly* 
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rtfur* Preparing U> rmove nor $€aL 
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End plate 8 Rear seal 

Forcing screws 

Figure S-169 Rear seal removoL 
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Figure 3-170. Prepartng to remove torque divider koueing. 
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Figure 3-171. Removing torque divider housing. 
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1 Output shaft 4 Piston ring-type teal 

2 Inner race 6 Bearing 

8 Bearing 

Figure S-17i. Output ehaft. 


(k) Remove manifold (16) and inspect 
preformed packing (18). 

(l) Replace bearing (19) if damaged, 

(wt) Install in reverse order of removal 

replacing damaged preformed packings. 

(4) Rear seal removal and inetallation. The 
torque divider rear seal can be serviced without 
removing the divider from the tractor. The torque 
divider is shown removed for better illustration. 

(o) Remove the universal joint (para 8- j 
89). I 

(b) Remove the output shaft flange, I 
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1 Bolts 2 Stator 

'iffure S-17T. Preparing to remove stator and earner . 



iCt lie 


Figure S-178. Removing stator. 

(8) Stator and carrier removal and inetdUa- 
tum 

(a) Remove the bolta ((1), fig. 3-177) 
that secure the atator (2) to the carrier. 

(b) Remove the atator aa shown in figure 
J-178 by placing two wrod blocks on the impeller 
and prying upward. 

(c) Turn the impeller over and remove the 
carrier by using %-inch-16 (NC) forcing screws 
in the tapped holes provided in the carrier. 

(d) The piston rings ((3), fig. 3-179) 
can be removed from the carrier (2) if worn or 
damaged. 

(e) Remove the bearing outer race (1). 

(/) Chill the bearing outer race (1) to 

facilitate installation. 

(9) Impeller Disassembly, 

(a) Remove the bolts ((1), fig. 3-180) 
that secure the gear (2). bearing (4) and carrier 
(5) to the impeller (3). 



1 Bearing outer race 3 Piston ring-tyi>e seals 

2 Carrier 

Figure S-179. Carrier disassembly 



1 Bolts 4 Bearing 

2 Gear 6 Carrier 

3 Impeller 

Figure S-180. Impeller disassembly. 


115 




1 Bdtfl and washers 4 Rotating housing 

2 TiwpuTlftT 5 Carrier 

3 Plug 

Figwn 3-175, Preparing to remove impeller. 
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Ftffurt 3-176 Impeller removal 


Caution: If this operation is being per- 
formed with the torque divider removed from the 
tractor as illustrated, it is important that block- 
ing is placed under both the torque divider hous- 
ing and the rotating housing. 

(c) Remove both the inner and outer 
circle of bolts from the end plate (fig. 3-168). 

(d) Install two %-inch— 16 (NC) forcing 
screws ((2) fig. 3-169) into the tapped holes 
provided to facilitate removal of the end plate. 


(e) Remove the seal ((3), fig. 
from the end plate (1). 

(/) Install the seal (3) with the lip 
ing the torque divider. 

(g) Use new gaskets, if necessary, ^ 
installing the end plate (1). 

(6) Torque divider housing removal and 
stallation. 

(o) Lay the torque divider face down, 
curely block under both the torque divider h 
ing and rotating housing. 

(6) Remove end plate. 

(c) Remove the torque divider oul 
shaft (fig. 3-170). 

(d) Install two i/^-inch-13 (NC) eyeb 
one a/s-inch— 16 (NC) eyebolt and using a 1 
as illustrated in figure 3-17 lift the housing f 
4he torque divider. 

(e) Install the torque divider housini 
the reverse order of removal. 

(6) Output shaft disassembly and assen 

(a) Inspect the condition of the ii 
race ((2), fig. 3—172) for the pilot bearing, 
replace if necessary. 

Note At the time of assembly, the output i 
(1) should be installed into the torque divider prk 
installation of the rear oil seal Refer to (4) abo^ 
install the rear seal 

(b) Remove the bearing ((1), fig. 3- 
from the output shaft (2) using a puller, a t 
ing pulling attachment, a step plate, an 
wrench. 

(c) Heat the bearing (1) in oil to fj 
tate installation on the output shaft (2). 

(d) Remove the sleeve ((2), fig 3- 
containing the piston ring-type seal (1) usii 
puller, a bearing pulling attachment, a step i 
and a wrench. 

(c) Installation of the sleeve (2) cai 
facilitated by heating it in oil. 

(/) Inspect the condition of the pi 
ring-type seal ( 1 ) , and replace if necessary 

(7) Impeller removal and installation 

(a) Remove the plug ((3), fig. 3-175) 
drain the oil from the rotating housing (4). 

(b) Remove the bolts and washers 
that secure the impeller (2) to the rotating h 
ing (4). 

(c) Install s/a-mch-ie (NC) for 
screws into the tapped holes in the impeller 
separate the impeller from the rotating hous 
Remove the impeller together with the stator 
carrier as illustrated in figure 3-176. 

(d) Check the clearance between tlite 
tor and impeller ((11) below). 

(e) Install the impeller in the revikrst 
der of removal and tighten the bolts secnrely 



1 Bolts 3 Bearing 

2 Retainer 

# 1 0tC ■■ n 11 



1 Flange aoBeniuiy 3 Piston rings 

2 Bearings 

Figure 3-^18 A. Flange asaemhly removed, 

0) Check the clearance between the sta- 
tor and turbine. Refer to step (11) below. 

(11) Checking Torque Converter Clearances 
(fig. 3-186). 

Note To maintain efficiency of the torque conver- 
ter, it 18 necessary that minimum wear limits between 
^rtain components be observed and used as a guide when 
ieciding if parts should be replaced. At the time of as- 
sembly use the following procedure to check the clear- 
ances. See table 1-2 for correct running clearances 

(a) Equally space steel balls ((4), fig, 3- 
t87) between blade ends in turbine flange as 
illustrated. 


1 Stator 

2 Turbine 
8 Impeller 

A — Dimension to be checked (clearance between stator 
and turbine) 

B — Dimension to be checked (clearance between outside 
of flange on stator and inside of flange on impeller) 

Figure 3-186 Torque converter clea/rancee 

(b) Position stator (1) in turbine (2) be- 
ing careful not to move steel balls (4) 

(c) Rotate stator (1) slightly until the 

smooth surface of the turbine is resting on steel ^ 

balls (4) 

(d) Clamp dia lindicator to turbine (2) 

(e) Move the stator (1) from side-to-side 

(in line with the dial indicator stem) and record .j'. 
the total movement reading on the dial indicator. 

This reading is the total diametral clearance ||| 

which is twice the running clearance ( A) . & 
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1 Lockscrew 3 Washer 

2 Retaining nut 4 Turbine 

Figure 3-181 Turhtne removal 

(b) Use %-mch-16 (NC) forcing screws 
in the tapped holes provided to facilitate removal 
of the gear (2). Remove gear (2) 

(c) The bearing (4) and carrier (6) will 
fall free of the impeller after all the bolts have 
been removed 

id) Remove the bearing (4) from the 
earner (6). 

Note. The bearing (4) la a thrust bearing. The 
inner race and outer race of the bearing each have the 
words "thrust here” marked on one side. At the time of 
assembly, the side of the inner race having this inscrip- 



1 Spring pins 3 Retaining ring 

2 Ring gear 

Figure S-18S. Ring gear removoL 

tion should enter the carrier first and the side o 
outer race having this inscription should face thi 
peller 

(e) Complete the assembly m the rei 
order of disassembly. 

(10) Rotating Housing Disassembly and 
sembly. 

(а) Place the rotating housing, tur 
side up, on a flat surface as illustrated in fi 

a- 181 . 

(б) Remove the lockscrew (1) from 
retaining nut (2) 

(c) Remove the nut (2) and washer 

(d) Remove the turbine (4). 

Note At the time of installation, place th( 
bine (4) down on the splines of the flange assembly 
with a soft hammer, and install the washer (3) am 
(2), flange side toward the washer Tighten the m 
hand Observe the position of the holes provided fo 
lockscrew One of the holes in the nut (2) should 
alignment with a hole in the washer (3) Tighter 
nut one hole tighter, install the lockscrew (1) and 
in two places 

(e) Invert the rotating housing so 
ring gear ((2), figure 3-182) is facing upw^ 

(/) Remove the spring pins (1) and 
the two ends of the retainer ring (3) togei 
Install %-inch-16 (NC) forcing screws into 
tapped holes provided in the ring gear (2) 
remove it. 

ig) Install %-inch-16 (NC) for 
screws into the tapped holes in the flange asi 
bly (fig. 3-183) and remove it. Figure 3- 
shows flange assembly removed. 

(h) Remove the bolts ((1), fig 3-18 

Note, Use 3/8-inch-16 (NC) forcing scre\ 
the tapped holes provided to facilitate removal of th 
tamer (2). 

(i) Inspect and replace the bearing (J 
necessary. 
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1 Speed selector spool valve 

2 Filter 

3 Pump 

4 Safety and directional valve housing 

5 Directional spool valve 


6 Safety valve 

7 Pressure relief valve 

8 Differential valve 

9 Pressure control valve housing 


Figure S-188, Hydraulic controls {schematic) 


if) Measure diametral clearance at four 
idistant points. Use the highest clearance 
‘n determining if the components are within 
allowable limits. 

{g) Position impeller (3) as shown and 
‘e steel rods (5) on impeller (3). 

(h) Position stator (1) into impeller (3) 
on rods (6) 

(t) Clamp dial indicator to bolt. 

U) Move stator (1) from side-to-side (in 
with the dial indicator stem and record 
total movement reading on the dial indicator. 
i reading is total diametral clearance which 
wice the running clearance (B). 

{k) Measure diametral clearance at four 
‘distant points using the highest clearance 
■n determining if the components are within 
wable limits. 

Note. These measured distancrs are total dia- 
'»! clearances which are twice the actual running 


clearances (A) and (B) See table 1-2 for correct running 
clearances 

3-41. Transmission Hydraulic Controls 

a. General (fig 3-188) 

(1) The transmission hydraulic control sys- 
tem is composed of a pump, filter, senes of valves, 
and a control lever and linkage mechanism The 
hydraulic control system directs oil to thee 
clutches in the transmission Bj^iass oil from the 
hydraulic control pressure relief valve (7) is di- 
rected to the torque converter inlet relief valve 
to aid in charging the torque converter. 

(2) A hydraulic oil pump (3) is located on 
the front of the rear power takeoff housing The 
pump delivers oil to the full flow oil filter (2) 
located near the left main frame If the filter ele 
ment becomes clogged, a filter bypass valve open! 
and allows the oil to flow unrestricted to the hy 
draulic control valve 




m 






M. 






POSITIONING STATOE INTO TURBINE 


POSITIONING STATOR INTO IMPELLER 


STATOR POSITIONED IN TURBINE 


STATOR POSITIONED IN IMPELLER 
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BEtSn STAtS^^tSrBIN^^^ measuring DIAMETRAL CLEARANCE 
Bill W1!,E« SifATOE AND TURBINE BETWEEN STATOR AND IMPELLER 


Stator 

Turbine 

Impeller 

Steel balls (4, 1/16 in dia) 

Steel rods (2 6/8 in. dia~20 in. long) 


M — Outside diameter of stator 
N — Inside diameter of turbine 
X — Outside diameter of stator inner flange 
Y — Inside diameter of impeller flange 


Figure S-187, Ckeck%ng torque converter clearances 
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1 Speed selector valve housing: 

2 Lever 

3 Shaft 

4 Spring 

5 Locknut 

6 Eyebolt 

7 Eyebolt 

8 Safety and directional valve housing 


9 Safety valve 

10 Tube 

11 Tube 

12 Chp 

13 Locknut 

14 Bolts 

15 Pressure control valve housing 

16 Tube 


Figure S-189 Hydraulic control removal. 


(h) Remove slug (3) from end of relief 
live piston (4) 

(i) Remove retainer ring ((2), fig. 3-193) 
tainer (3), spring (4), and plunger (5) from 
hef valve piston (1) 

(2)Pressure control valve inspection. In- 
ect valve housings and pistons for nicks, burrs, 
pitting Inspect the valve body land edges for 
!ar caused by recirculating abrasive particles, 
le valves are very hard and are seldom darn- 
ed. Light scratches and light grey wear appear- 
ce are not detrimental to valve. Always replace 
springs when reconditioning a valve with 
preciable service hours. Valves must move 
“ely in housings. Be sure slug ((10), fig. 3- 
1) is free to move in relief valve piston (16). 
ipect pistons (6) and (15) to make certain 
fices are open. Check drain hole in stop (9; to 
sure it IS open. Always install new preformed 
'-kings when assembling control valve. 


(3) Pressure control valve reassembly 

(а) Install plunger ((14), fig 3-194) 
spring (13) and retainer (12) into piston (15) 
and secure in place with retainer ring (11) 

(б) Install slug (10) into piston (15) 

(c) Install pistons (2) and (16) and stops 
(1), (9), and (16) into housing (3) Secure stops 
in place with pins 

(d) Install piston (6) retainer (6) and 
piston (8) into housing (7) 

Note. Install spacers (19) inside piston (18) 

(e) With springs (4) and (17) in their 
proper location, fasten housings (3) and (7) to- 
gether with bolts (20) through cover (8). 

(4) Safety and Directional Valve 

(a) Safety valve ((4), fig. 3-195) and di- 
rectional valve (1) can be removed from valve 
housing (2) for inspection. 

(b) Screw center stem out of valve (4) to 
remove spring (3). 



(8) From the filter, oil ifl directed to the 
control valves in the top compartment of the 
traifflmission case, llie first valve the oil contacts 
is the speed selector valve (1). The valve is a four 
position spool valve ■which is positioned by me- 
chanical linkage to direct oil to one of the three 
speed clutches (No. 8, No. 4, or No. 6). A parallel 
passage in the speed selector valve housing dir^ts 
the oil flow to the pressure control valve housing 

(4) The laessarc control valve is composed 
of two ■valve systems; the pressure relief valve 
(7), tile pressure differential valve (8). These 
valves act in combination to limit the maximum 
pressure, of the system, control the rate of pres- 
sure rise in the system, and insure the proper se- 
quence of clutch engagement. 

(6) The diffeimtial valve (8) allows the se- 
lected speed clutch to become engaged before any 
oil is directed to the directional clutches. This 
arrangement provides smootii engagement and 
allows most of tiie load to be taken up by the di- 
rectional clutches (No. 1 or No. 2). ^e pressure 
relief valve (7) maintains the proper pressure in 
the systm and by-passes the oil to the torque 
converter inlet relief valve. 

(6) The safety valve (6) is a spring-loaded 
ipool valve that shifts the selector lever into the 
leutral position whenever the oil pressure drops 
>elow 100 psi and remains for approximately 15 
ieconds. This valve also blocks the oil passage 
leading to the directional valve when the selector 
lever is in neutral. 

(7) The directional spool valve (6) is con- 
tained in the same housing (4) as the safety 
valve The directional valve is positioned by the 
control linkage to direct oil to one of the direc- 
tional clutches (No 1 or No. 2). 

(8) The gear selector lever is located at the 
left side of the operator’s seat Mechanical link- 
age connects the lever to the speed selector spool 
valve and to the directional spool valve. Speed 
shifts are made by moinng the selector lever for- 
ward or backward, and direction is selected by 
moving the seelector lever to the left or right. 

b. Hydraulic Control Removal and Installation. 
The transmission hydraulic controls can be re- 
moved from the transmission case without remov- 
ing the transmission from the tractor. 

(1) Remove the seat cushion and backrest, 
floor plates, floor plate framework and the cor- 
ner panel from the seat frame. 

(2) Clean the transmission case to remove 
accumulations of dirt and grease that could enter 
the case when the cover is removed. 

(3) Remove transmission oil filler spout and 
top cover from transmission case (para 3-46). 


(4) Remove spring ((4), fig. 3-189), 

(6) Loosen locknut (5) and screw eyel 

(6) out of speed selector valve. 

(6) Loosen locknut (13) and screw eyel 

(7) out of directional valve. 

(7) Loosen clamp bolt of lever (2) and j 
shaft (3) from case. Remove lever (2). 

(8) Remove cover at front of transmiss 
case and slide safety valve (9) out of valve ho 
ing through hole in case. 

(9) Remove bolts (14) holding pressure c 
trol valve housing (15) to safety and directio 
valve housing (8), and lift pressure control va 
housing from transmission. 

(10) Remove torque converter inlet pressi 
relief valve and pry tube 1/16 forward until 
clears valve housing (8). 

(11) Disconnect inlet pressure line from 
ter at transmission case and pry tube (10) f 
ward until it clears speed selector valve housi 
( 1 ). 

(12) Remove bolts holding two valve housii 
(1) and (8) to transmission clutch housings. 

(13) Remove clip (12) from tube (11), a 
slide tube (11) into speed selector valve housi 

(1) until tube clears housing (8). 

(14) Lift valve housings up to clear tubes 1 
low them, and remove valve housings from ca 

(16) Replace transmission top cover wh 
hydraulic controls are out of transmission. 

(16) Lubricate the preformed packings w 
liquid soap to facilitate installation. 

(17) Adjust control linkage (d below) 

Note. Tubes (10) and (16) can be installed throi 
openings in front of transmission case 

(18) Tighten bolts holding valve housing I 
fer to paragraph 1-4 for torque data. 

c. Hydraulic Control Disassembly and Asse 
bly. 

(1) Pressure control valve disassembly 

(a) Remove bolts ((1), fig. 3-190) a 
cover (2). 

(b) Separate housing (3) from housi 

( 10 ). 

(c) Remove springs (4) and (7) 

(d) Remove retainer (5). 

(e) Remove pistons (6) and (9) and si 
cers (8). 

Note. Spacers (8) in piston (9) are used 
pressure adjustment Keep these spacers together, si: 
they will be needed at time of assembly. 

(/) Remove pin ((1), fig. 3-191), stop ( 
and piston (3). 

(g) Remove pm ((1), fig. 3-192) sj 

(2) , slug (3), relief valve piston (4) and pt 

( 6 ). 
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1 Relief valve piston 4 Spm^ 

2 Retainer ring 6 Plunger 

8 Retainer 

Figure S-19S. Pressure relief valve disasBemhly, 

Caution: Valve stem (5) may be thrown 
with considerable force by spring (3) when 
threads are disengaged. 


1 Botto 

2 Cover aaamdtly 

3 Howing 

4 Spring 
6 Beteiner 


6 Piston 

7 Spring 

8 Spacers 

9 Piston 
10 Housing 


Figvr* 3-190. Ditattmbly of pressure eoutrol valve. 



1 Pm 

2 Stra 

3 Differential valve piston 
Fxyre 3-191. Differential valve removal. 



1 Pm 

2 Stop 
8 Slog 


4 Relief valve piston 

5 Stop 


Fiffure S—18t. Preeeure relief valve removal. 


(c) When assembling safety valve, apply 
Liquid Lock on threads of valve stem (5), install 
valve stem into valve (4), and tighten to torque 
valve listed in paragraph 1-4 Do not hold valve 

(4) by finished lands. 

(5) Speed selector valve. Speed selector valve 
stem ((1), fig. 3-196) can be removed from valve 
housing (2) if necessary. 
d. Linkage Adjustment. 

(1) Internal adjustment. 

(a) When hydraulic controls are installed 
in transmission, control linkage should be ad- 
justed to position directional valve stem ((6), 
fig. 3-197, safety stem (3) and speed selector 
valve stem (2) properly in their selective 
housings 

(b) With levers (1) and (4) in positions 
shown, adjust threaded drag links in ends of 
valve stems so end of first land of each valve is 
flush with machined face of valve housing; that 
IS, the end of first land of valve stem (2) must 
be flush with surface (A), (3) with surface (B), 
and (6) with surface (C). 

(2) External adjustment 

Warning: Do not adjust linkage with en- 
gine running. 

(а) Loosen clamp bolt in lever ((6), fig 
3-198) on selector lever control shaft and, using 
a thickness gage between washer (5) and lever, 
position lever to obtain dimension given in table 
1-2. Tighten clamp bolt. 

(б) Loosen bolts in clamps (2) and (4) 
and position support (3) to obtain dimension (A) 
listed in table 1-2. 

(c) With the connecting link discon- 
nected, position lever (8) in forward detent. 
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1 2 3 4 5 fi 7 fi 
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1 Stop 8 Cover 

2 Differential valve piston 9 Stop 

3 Housing 10 Slug 

4 Spring 11 Retainer ring 

6 Retainer 12 Retainer 

6 Piston 18 Spring 

7 Housing 14 Pluger 


16 Relief valve piston 

16 Stop 

17 Spring 

18 Piston 

19 Spacers 

20 Bolts 


Figure PresBure control valve aesembly. 



1 Directional valve 3 Spring 5 Stem 

2 Valve housing 4 Safety valve 

Figure 3-195, Safety and directional valve diaassembly 




1 Valye stem 2 Valve housing 

Figure Speed selector valve. 


(d) With the connecting link disconnected 
position lever (9) in NEUTRAL detent. 

(e) Position lever (1) in center of neutral 

slot. 


(/) Adjust length of short rod to enter 
ends of levers (6) and (9). 

(g) Place selector lever (1) m NEUTRAL 
position of forward slot. 

(fe) Adjust length of longer rod to enter 
the ends of levers (1) and (8). 


Note. The chamfered side of the nuts which re. 
tarn the connecting links to the levers should always face 
the ball section on the swivel ends. 


3-42. Hydraulic Pump 

a. General The steering clutch and tranfimig. 
sion hydraulic pump is a single section gear type 
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1 

2 

3 


Lever 

Speed selector valve stem 
Safety valve stem 


4 Lever 

6 Directional valve stem 

A,B C-Surfaces of valve housings 


Figure S-197. Linkage adjustment 
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1 Selector lever 4 Gamp 7 Shaft assembly 

2 Clamp 6 Washer 8 Lever 

3 Support 6 Lever 9 Lever 

A — Dimension between centerline of transmission control 
shafts and left face of lever (6) 

Figure 3-19$, Linkage adjustment (top view). 


which is bolted to the front of the rear 
takeoff housing. 
lemoval and InstaMation, 

L) Remove the toolbox and support bracket 
the right side of the diesel engine. 

2) Dram the steering clutch and transmis- 
ydraulic system. Refer to TM 6-2410-214- 

3) Disconnect the hydraulic lines ((3), fig. 
) and cover the ends of the oil lines to pre- 
he entry of dirt or other foreign material, 

i) Remove bolts (1) and pump (2). 

5) Install the pump in the reverse order 
loval. 

^isassembyl and Assembly. 

1) Refer to figure 3-200 and disassemble 
imp 

2) When the pump is disassembled, inspect 
il (20) in cover assembly (18). 

3) Bolts (6) have flat washers which must 
olace when the pump is assembled. 

4) Assemble the pump in the reverse order 
assembly 

5) Fill the pump with clean oil and rotate 
rive gear prior to installation. This will 
a film of oil on the pump gears and body, 
id in priming the pump. 

S) Inspect the preformed packings and re- 


place if necessary before connecting the hydraulic 
lines. 

3-43. Torque Converter Inlet Relief Valve 

a. Removal and Instailatwn 

(1) Remove the right front and center floor 
plates. 

(2) Refer to TM 5-2410-214-12 and dram 
the transmission and steering clutch hydraulic 
system 

(3) Disconnect oil line ((1), fig 3-201) 

(4) Remove nuts (3), bolts (4), and valve 
body (2). 

b. Disassembly and Reassembly 

(1) Refer to figure 3-202 and disassemble 
the inlet relief valve 

(2) Replace any damaged or worn parts 

(3) Reassemble the inlet relief valve in the 
reverse order of disassembly 

3-44. Torque Converter Outlet Relief Valve 

a. Removal and Installation 

(1) Remove the left front and center floor 
plates. 

(2) Refer to TM 5-2410-214-12 and drain 
the torque converter hydraulic system. 






4 



1 Bolts 

2 Oil pump 


3 Hydraulic lines 


PiguTB S—199t Hydrctidio pump revfiovol* 


(3) Disconnect oil lines ((3), (4), fig. 
203). 

(4) Remove bolts (1) and outlet relief valv^ 

( 2 ). 

h. Disassembly and Reassembly. 

(1) Refer to figure 3-204 and disasaembk 
the left outlet relief valve. 

(2) Replace any damaged or worn part. 

(3) Reassemble the outlet relief valve in the 
reverse order of disassembly. 

Not». The orifice in valve (8) must be open and 
the valve installed in the body as iUustrated. 


3-45. Transmission and Steering Clutch 
Control Check Valve 

a. ReTtioval and InstalUvtton, 

(1) Refer to TM 6—2410—214—12 and drain 
the transmission and steering clutch hydraulic 
system. 

(2) Disconnect oil supply line ((3), fig. 8- 
206). 

(8) Remove bolts (2) and check valve (1). 
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1 

Bolt 

8 Packing 

15 

Bearing 

2 

Washer 

9 Bearing 

16 

Bolt 

3 

Screw 

10 Body assembly 

17 

Washer 

4 

Washer 

11 Pacung 

18 

Cover assembly 

5 

Bolt 

12 Gear 

19 

Packing 

6 

Washer 

13 Gear 

20 

Seal 

7 

Manifold assembly 

14 Bearing 

21 

Plug 


Figure S-tOO* Hydraulie pump disasaembly. 






e converter oil inlet line 3 Nuts 

body ^ Bolts 

S^20L Removing torque converter inlet relief 
valve. 
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Valve body 
Opening 
Valve plunger 


4 Spacer 

5 Spring 

6 Cover 


> S-202 Torque converter inlet relief valve. 


Install the relief valve in the reverse or- 
emoval using new preformed packings. 
msembly and Reassembly 
Refer to figure 3-206 to disassemble and 
ble check valve. 
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1 Bolts 

2 Torque converter outlet relief valve 
8 Torque divider to oil cooler line 

4 Torque converter oil temperature bulb and gage line 

Figure 3-203. Torque converter outlet relief valve 
removal 



1 Bolts 

2 Cover 

3 Valve 

4 Vavity 
6 Cover 

6 Bolt 

7 O-ring seals 

8 0-ring seals 

Figure 3-20h^ 
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9 O-rmg seals 

10 Spring 

11 Cavity 

12 Washers 

13 O-nng seal 

14 Bleed passage 
16 Valve housing 


Outlet relief valve aaeemhly 


(2) Replace any worn or damaged parts. 

3-46. Transmistion 

a. General. 

(1) The power shift transmission utilizes 
planetary gearing and five hydraulically actuated 
clutches to provide three forward and three re- 
verse speeds. 
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1 Chedc valve 3 Oil aupply line 

2 B<dt8 

Figwe S-tOS. Chedc valve removal. 


(2) The five transmisaion clutches are of the 
multiple disc type, and are contained in separate 
housings surrounding the ring gears of the trans- 
mission The clutches have alternate discs ((5), 
Sg. 3-207) and plates (3), The discs (6) have 


internal teeth which mesh with external teeth on 
the ring gear (6). The plates (3) are notched to 
fit around pins in the clutch housings which pro- 
vent the plates from turning. 

(3) The clutches are held disengaged by 
springs (2) which act between the clutch housing j 

(4) and piston (1). To engage the clutch, oil h ^ 
directed into the space behind the piston (1). Hy. 
draulic pressure then moves the piston outward, 
pressing the plates (3) and discs (6) together 
and preventing the ring gear (6) from turning. 

(4) The two front clutches (No. 1 and No. 

2, fig. 3-208) are directional clutches, determin^ 
ing forward or reverse direction, and the three 
rear clutches (No. 3, No. 4 and No. 6) are speed 
clutches providing second, third and first speed 
respectively. 

(5) Two clutches must be engaged in order 
to transmit power through the transmission. The 
following chart shows the combination of clutches 
engaged for each forward or reverse speed. 

Speed 

First forward - 
Second forward 
Third forward 
First reverse .. 

Second reverse 
Third reverse . 


CUekie emgegd 

-.- 1-6 

--. 1-3 

-.- 1-4 

... 2-5 

.,. 2-8 

...2-4 
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1 Plug 

2 Pacsdng 

3 Pin 


4 Spring 

5 Valve 

6 Housing 


Figure Cheek valve discLssemhly, 




iia 






»|gtoii 4 Clutch housing 

Ipring 6 Discs 

’lates 6 Ring gear 

Figure S-207. Clutch operation. 



NUMBER I 
CLUTCH 

NUMBER 2 
CLUTCH 

NUMBER 3 
CLUTCH 

NUMBER 4 
CLUTCH 

NUMBER 5 
CLUTCH 


Mf ( PO 


Figure S-208. Clutch designation. 


nnamission Reconditioning, 

) Before disassembling the transmission, 
and grease accumulations should be re- 
from the exterior of the transmission case, 
insmission should be disassembled and as- 
1 in clean surroundings with clean tools, 
grit introduced into the transmission will 
erratic operation and will shorten the 
life of the transmission 
) Input Shaft front oil seal removal and 
ition. 

(a) Remove the universal joint (para 3- 

{b) Remove the bolts, lock and retainer 
fig. 3-209) and the flange (1) from the 
ihaft. 
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1 Flange 

2 Bolts, lock, and retainer 

3 Oil seal 

Figure 3-t09, Preparing to remove imput ehaft 
front oil booL 
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Figure S~ilO. Removing input ehaft front oil teal 


(c) Remove the oil seal (fig. 3-210) us- 
ing a puller, screw, and step plate 

id) Install the new oil seal with the 
spring-loaded lip toward the transmission 

ic) Replace the flange, bolts, lock, and re- 
tainer in the reverse order of removal, 
c Tranamisston Cttae Removal. 

(1) Position the transmission assembly on 
end, input end up. 








1 Cover 

2 Tube 

3 0-nng seal 

4 Cover 

5 Lubrication valve 


6 Control shafts 

7 Nuta and lockwashers 

8 Transmission cover 

9 Bolts 

10 Nuts and bolts 


Figure S-tll, Preparing to remove traneimseion case. 


(2) Remove control levers from shafts ((6), 
fig 3-211) 

Note. The keys 'which position the control levers 
on the shafts (6) should be removed after the levers are 
removed 

(3) Remove covers (1) and (4). 

(4) Remove tube (2) and tube from under 
cover (1). 

(6) Inspect preformed packings (3) and 
preformed packing at other end of tubes. Replace 
if damaged. 

(6) Remove lubrication valve (6) and nuts 
and lockwashers (7) 



Figure S-tli. Removing tranamieeion ease. 



Figure S-21S Cheeking clutch operation 


(7) Remove transmission cover (8). 


(8) Remove the transmission hydraulic con- 
trols (para 3-41). 

(9) Remove bolts (9) and nuts and bolts 

( 10 ). 


I 
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Bolts 2 Cage 

re Preparing to remove input shaft 
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Figure 3-215 Removing input shaft 

Install two %-inch (NC) eyebolts and 
the transmission case (fig. 3-212), 

Install the transmission case in the re- 
■der of removal. 

Tighten the transmission case to trans- 
" housing retaining nuts and bolts ((10), 
11) to the torque value given in paragraph 


1 Bolts 

2 No. 1 clutch ring gear 

3 No. 1 clutch housing 

4 No. 1 clutch piston 

6 Plate assembly 

6 Clutch reaction pins 

7 No. 2 clutch housing 

8 No. 2 clutch plates and disc assemblies 

9 No. 1 clutch plates and disc assemblies 

10 Springs 

11 Springs 

Figure S—216* Removal of No» 1 and No, 2 clutch, 

d. Checking Transmission Clutches With Air, 

(1) After assembly of a power shift trans- 
mission (prior to installation of the transmission 
case) each clutch piston can be checked with the 
aid of a simple tool setup and compressed air 
This preliminary check points out assembly prr 
blems which can be easily corrected at this stag 
but are very difficult to repair once the unit 
installed in the machine 

(2) The checking tool is fabricated from a 
sleeve, seal, bushing, and pipe nipple 

(3) The clutch packs can be checked, one at 
a time, by inserting the tool sleeve into the inlet 
port as shown in figure 3-213 and injecting air 
under pressure If the clutch pistons are operat- 
ing properly, there should be approximately Vs- 
lnch-i^-lnch travel in each piston, with very 
little leakage If any of the pistons fail to move, 
this IS an indication of binding and the trans- 
mission should be disassembled to determine the 
cause. 

(4) To check the input shaft seals, insert 
the air tool into the opening shown in figure 3- 
213 and inject air under pressure (not to exceed 
80 psi). 

Note, The input shaft assembly must be installed 
in the transmission before performing this check. The 
seals will leak very slowly if properly installed. 

e. Input Shaft Removal and Installation, 



"'bS, 




1 
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Figure S-tlT. Removing No 1 earner. 


(1) Remove bolta ((1), fig. 3-214) that se- 
cure the cage (2) to the No. 1 carrier. 

(2) Install two %-inch-16 (NC) eyebolts 
and lift the input shaft from the transmission 
(fig 3-216) 

(3) Install the input shaft m the reverse or- 
der of removal 

(4) Tighten the bearing cage to No. 1 car- 
rier retaining bolts (1) to the torque value given 
in paragraph 1-4 

/. Removal and Installatton of Clutches and 
Camera 

Note Prior to disasgembly, identify and mark each 
of the clutch housings They must be installed in the 
same position and location from which they are removed. 

(1) Remove bolts ((1), fig, 3-216). 


Caution: During removal and in8talIati<Hi 
of the No. 1 clutch housing (3) and piston (4) 
hold the piston securely inside the clutch housing 
to prevent if from falling out and causing damage 
to parts. 

(2) Remove No 1 clutch housing (3), pjg. 
ton (4), and No. 2 clutch housing (7). 

Note. Removal of the No. 1 and No 2 clutch 
housings can be facilitated by the use of l/2-inch-18 
(NC) eyebolts During removal of the No. 2 clutch hous- 
ing, some of the springs (11) may drop out There ate 
tweive of these springs between No. 2 and No. 3 clutch 
housings. There are also twelve springs between No. 3 and 
No. 4, as well as No. 4 and No 6 clutch housings. 

(3) Remove No. 1 clutch ring gear (2) 
plate assembly (6), clutch reaction pins (6), No.' 
1 clutch plates and disc assemblies (9). 

(4) Remove No. 2 clutch plates and disc as- 
semblies (8) and springs (10) and (11). 

(6) Install 8/g-inch-16 (NC) eyebolts and 
remove the No. 1 carrier (fig. 3-217). 

(6) Remove bolts, locks, and plates ((1), 
fig. 3-218) and No. 2 clutch ring gear (2). 

(7) Install i/^-inch-13 (NC) eyebolts and 
lift off the No. 3 clutch housing (3) disc assem- 
blies and plates as a unit. 

Note The No. 4 and No 5 clutch housings (4) 
and (7) can be removed in the same manner as the No 3 
clutch housing (3) 

(8) Remove the No 2 carrier ((1), fig 3- 
219 bolts (2), and bolts and locks (3) 

(9) Remove bolts and locks ( (1), fig. 3-220) 

(10) Install %-inch-16 (NC) eyebolts in the 
tapped holes provided and remove the output 
shaft (2) 

Note Cover the openings (3) when installing the 
carriers and clutches to prevent the loss of parts into the 
transfer gear case 

(11) Inspect and replace all worn parts be- 
fore assembling the transmission. At the time of 
assembly tighten the No 2 carrier to bearing 
cage, retaining bolts ((2), (3), fig 3-219) to the 
torque value listed in paragraph 1-4. 

(12) All worn, damaged, or warped clutch 
plates and disc assemblies should be replaced 
when installing the clutches 

Caution: When installing the clutches, m 
stall the clutch housing first, then install the ring 
gear followed by a disc assembly and plate alter- 
nately {j below) for the correct number of disc 
assemblies and plates for each clutch. Make cer- 
tain the clutch reaction pins are in their proper 
location and the springs are seated correctly. The 
ring gear for the No. 5 clutch should be installedl 


1S2 
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1 Bolts, locks, and plates 4 No. 4 clutch housing 7 No. 5 clutch housing 

2 No. 2 clutch ring gear 5 Springs 

3 No. 3 clutch housing 6 Clutch reaction pins 

Figure Removing No, S eluteh homing 
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0 . 2 carrier 3 Bolts and locks 

olts 

Figure S-219 No. 2 earner removal. 


face having the smaller outer diame* 
d the input end of the transmission. The 
using for the No. 1 clutch is installed in- 
ith respect to the other clutches. Instal- 
the clutch housings can be facilitated by 
‘ce of the long retaining bolts as guide 


Complete the installation in the reverse order of 
removal and tighten the clutch housing retaining 
bolts ((1), fig 3-216) to the value given in para- 
graph 1-4. 

ff. Input Shaft Disassembly and Assembly, 

(1) Remove bolts, lock, and retainer ((1), 
fig. 3-221), and input flange (2). 

(2) Slide the bearing cage ((2), fig 3-222) 
and bearing cage and oil manifold (3) from the 
input shaft (1) while removing the ring (4) at 
the same time. 

(3) Remove the oil seal (fig 3-223) by tap- 
ping it from the reai^ with a small block of wood 

(4) Remove the retainer ring (fig. 3-224) 

Note The oil seal is correctly installed with the 
spring-loftded lip toward the rear of the transmission 

(6) Separate the bearing cage ((1), fig 
3-225) from the bearing cage and oil manifold 
( 2 ). 

(6) Inspect the bearing (3) for wear or 
damage. Remove the lockring (4) if bearing re- 
placement is necessary 

(7) Inspect the piston ring-type seals (6) 
for wear or damage and replace them, if neces- 
sary. 

Note. Be sure the seal dram hole (6) is not 
pla«rs«d. 

(8) Inspect the bearing (8) for wear or 
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1 Bolts and locks 3 Openings 

2 Output shaft 4 Transfer gearcase 

Figure 3-220 Removing output shaft 


damage If replacement is necessary, remove the 
lockring (7) and press out the bearing, 

(9) Remove No 1 sun gear ((l),fig 3-226) 
lockrings (2) and (3) and bearing race (4) if 
necessary 

(10) The bearing race (4) can be removed if 
worn or damaged by using a puller and step 
plate 
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1 Bolts, lock, and retainer 

2 Input flange 

Figure S-2tl, Preparing to disassembly input shall 
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1 Input shaft ? Bearing cage and oil manifold 

2 Bearing cage ^ 

Figure S-t22. Bearing cage removal 



Figure S-223 Oil seal removal 

(11) Inspect the bearing race (6) for wear 
or damage. The bearing race can be removed 
after removing the lock-ring (3) Pull the bear- 
ing race using a bearing pulling attachment, a 
puller and a hydraulic puller 
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Figure S-iZU. Retainer ring removal. 


ote Heat the bearing races (4) and (6) in oil 
te their installation Chilling the bearings ((3) 
fig 3-226) will permit easier installation into 
ig cages 

Assemble the input shaft in the reverse 
disassembly 

1 Co/iTier Disassembly and Assembly 
Position the No 1 carrier ((4), fig 3- 
,h the No 4 sun gear (1) on top. 

Remove No 4 sun gear (1), bolts and 
) and plates (3) 

Position the No 1 carrier on its side 
Pull the planet gear shaft ((1), fig 
part of the way out of the carrier and 
the No 2 inner planet gear (9), washers 
1 bearings (8) 

Pull the shaft (1) from the carrier and 
the No 3 planet gears (7) complete with 
I and washers. 

ote, Use care to avoid loss of the balls (2) and 
:h of the shafts (3) and (1) Two bearings (8) 
washers (10) one on either side of each planet 
provided with each planet gear in the carrier 
net gear shafts are removed from each end of 
r The No 2 outer planet gears (6) and No 1 
ars (6) can be removed after removing the 
ir shafts (3) 

Inspect all gears, bearings, washers and 
ti the carrier and replace any that are 
damaged. 

Inspect the support bearing in the car- 
wear or damage and replace it if neces- 


sary, by pressing it from the earner, using a piece 
of pipe 4-inche8 in diameter and approximately 
5-inches long. 

(8) Assemble the earner in the reverse or- 
der of disassembly making certain the ball is in 
place in each planet gear shaft and correctly 
aligned with the notch in the carrier, 
i. No. $ Carrier Disassembly and Assembly. 

(1) Position the No. 2 carrier ((1), fig. 
3-229) as shown. 

(2) Pull the planet gear shafts (2) part of 
the way out of the carrier and remove the No. 6 
planet gears (3), washers (6) and bearings (7). 

(3) Pull the shafts (2) from the carrier and 
remove the No. 4 inner planet gears (5) together 
with the bearings and washm^. 

Note. Use care to avoid loss of the balls (4) and 
(9) in the planet gear shafts (2) and (8). Two bearings 
(7) and two washers (6), one on either side of each 
planet gear, and provided with each planet gear m the 
carrier. 

(4) The No 4 outer planet gears (10) com- 
plete with bearings and washers can be removed 
after removing the planet gear shafts (8) 

(6) Inspect all gears, bearings, washers and 
shafts in the carrier and replace any that are 
worn or damaged 

(6) Assemble the carrier in the reverse or- 
der of disassembly making certain the ball is in 
place in each planet gear shaft and correctly 
aligned with the notch in the carrier 
] Clutch Disassembly and Assembly The five 
clutches are identical except for the number of 
disc assemblies and plates used No. 1, No 3, and 
No. 4 clutches have three disc assemblies and two 
plates, No 2 clutch as four disc assemblies and 
three plates and No 5 clutch has two disc assem- 
blies and one plate Disassembly of the No 3 
clutch is shown for illustration 

(1) Remove the ring gear {(1), fig 3-230) 

(2) Remove the clutch disc assemblies (2) 
and plates (3). 

(3) Remove the piston (4) from the clutch 
housing 

(4) Inspect the piston rings (5) on the pis- 
ton and in the clutch housing Replace the rings 
if damaged 

(6) Assemble the clutches in the reverse or- 
der of disassembly To install the piston, center 
the piston rings and tap the clutch housing with 
a soft hammer while gently pushing the piston 
into the housing 

Caution: Under no circumstance should 
the piston be hammered into place. Broken piston 
rings will result from such action. 
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1 Bearing cage 5 

2 Bearing cage and oil manifold 6 

3 Bearing 7 

4 Lockring g 


Piston nng-type seals 
Seal dram hold 
Lockring 
Bearing 


Figure Bearing cage diaaseembly. 


k Output Shaft Disassembly and Assembly, 

(1) Remove the retainer ring {(1), flg. 3^ 
231) and transfer gear (2) 

(2) Remove the bearing cage assembly (3) 
and the bearing cage (4) 

(3) Inspect the transfer gear outer bearings 
for wear or damage and remove, if necessary, us- 
ing a bearing pulling attachment, a puller, a hy- 
draulic puller, and a suitable spacer having an 
outside diameter of 4-inches and about 4-inches 
in length as illustrated in figure 3-232. 


Note, The bearing cage assembly ( (3), fig 3-233) 
and bearing cage (4) are removed as a unit from the 
output shaft 

(4) Remove lockring (1) 

(6) Separate the bearing cage (4) from the 
bearing cage assembly (3). 

(6) Inspect the bearing (2) in th.e bearing 
cage (4) and replace, if necessary. 

(7) Inspect the piston ring-type seals (5) 
and replace if broken or damaged. 
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1 No 1 sun gear 

2 Lockring 

3 Lockring 


4 Bearing race 
6 Bearing race 


Figure 3-226 Bearing race and sun gear removal 


5) The bearing outer race ((6), fig. 3-231) 
bearing cage assembly (3) can be removed 
jssary, after removing the plug ((6), fig. 
I and the dowel under the plug. 

)) Assemble the output shaft in the reverse 
of disassembly. 

ransfer Gear Disassembly and Adsemhly. 
anafer gear case has a removal cover which 
servicing the bevel pinion and bearings 
it complete disassembly of the transmission. 

I) Remove the transmission (para 2-6). 

J) Remove bolts ((1), fig. ^234) bolts 
cks (2), lockring (3), cage (6), and bear- 
4) 


(3) Remove dowels (6) with a forcing screw 
(8), nut (9), washers (10) and length of pipe 
( 11 ). 

(4) Refer to figure 3-234 and lemove the 
transfer gear case cover with a hoist as shown 

(5) Remove plate ((1), fig 3-235) bolts 
(2), and lock (3). 

(6) Place the cover on blocks and also place 
a block under the bevel pinion shaft to prevent 
damage to the teeth on the shaft when it is re- 
moved. 

(7) Drive out bevel pinion (8) 

(8) Inspect bearing inner race and roller 
assembly (4). 
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1 No. 4 sun gear 3 Plates 

2 Bolts and locks 4 No. 1 carrier 

Ftffure S-iiT No 4 9 un gear removal 


(9) Remove gear (6) and spacer (6). 

(10) Inspect bearing inner race and roller 
assembly (7) on the bevel pinion shaft. If the 
bearing needs to be replaced, it can be removed 
with a push puller and a bearing cup pulling 
attachment. 

(11) Remove plugs ((3), (4), fig, 3-236), 
and the dowels beneath the plugs, then remove 
the bearing outer races (1) and (2) 




1 Planet gear shaft 6 

2 Ball 7 

3 Planet gear shafts 8 

4 Ball 9 


6 No 2 outer planet gear 10 


No 1 planet gear 
No 3 planet gear 
Planet gear bearings 
No 2 inner planet gear 
Washer 


Figure 3-228 No 1 carrier disassembly 


3-47. Transmission Lubrication Junction Block 

a General. The transmission lubrication junc- 
tion block, located on the front of the transmis- 
sion case, directs the flow of the transmission 
lubricating oil 
b. Removal and Installation 

(1) Remove the floor plates. 

(2) Refer to TM 5-2410-214-12 and dram 
the transmission lubrication system 

(3) Disconnect the junction block outlet line 
(fig. 3-237) and the inlet line 


(6) Install m the reverse order of removal 

3-48. Transmission Hydraulic System Testing 
and Adjustment 

a General The hydraulic control system oil 
supply (fig 3-238 is common to the entire sys 
tern Tests and adjustments can be performed us 
mg individual pressure gages or a hydraulic test 
box. All pressure taps use i/g-inch — 27 NPT plugs 
except tap (I) on the junction block Uae an 
adapter when making connections to the pressure 
tap (I). 


Caution: Cover all openings to prevent 
the entry of dirt or other foreign matter into the 
hydraulic system. 

(4) Remove the junction block. 

(5) Replace all damaged or worn part|. 


Caution: All tests and adjustments must be 
made with the oil in the hydraulic control sys- 
tem at normal operating temperature. The low 
and high idle engine speeds for this machine are 
625 rpm and 1315 rpm respectively. It is i® 
portant that the transmission hydraulic control 
linkage is properly adjusted before making any 


K t' 






I'l’i'i I [ [ 






_ r 

T/t“^ /t 


ffVjV;;:-' S'V 



vEC U >5 1J1 

carrier 6 W ashers 

gear shafts '7 Bearings 

Dlanet gears 8 Planet gear shafts 

9 Ball 

inner planet gears 10 No 4 outer planet gear 

Figure 3-229 No 2 carrier dxsasaemhly 


1 Ring gear 

2 Disc assembly 

3 Plate 


4 Piston 
6 Piston rings 


Figure S-230 Clutch disassembly 


tests. Refer to paragraph 3-41 for linkage adjust- 
ments. 

h Steering Clutch Control Tests Refer to table 
3-1 and figure 3-238 to make necessary tests 
c Trom^mission and Torque Converter Hydrau- 
lic Controls Tests Refer to table 3-2 and figure 
3-238 to make necessary tests 
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1 Betainer nng 4 Bearing cage 

2 Transfer gear 6 Bearing outer race 

3 Bearing cage assembly 

Figure S-iSl. Transfer gear removal. 
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1 Locknng 4 Bearing cage 

2 Bearing 5 Piston ring-type seals 

3 Bearing cage assembly 6 Plug 

Figure S-233 Separating cages. 


Note For tractors with serial numbers 75E1301 
and up, refer to tables 3-3 and 3-4 for steering clutch 
control tests, and transmission and torque converter 
hydraulic control tests 


Figure 3-232 Removing transfer gear outer hearings 





>8 

7 

Locks 

s and locks 

8 

3/8 m-16 NC forcing screws 

tring 

9 

Nut 

ring 

10 

Washer 

e 

11 

2 in length of 3/4 in id pipe 

^els 

12 

Transfer gear case cover 


Figure S-234 Removing covet. 


able S-1. Steering Clutch Control Tests 


Prwure 

1 clutch pistons (steer- 
lutches disengaged and 

Location 

Value 

e at low idle) . 
lie pump (steering 
les disengaged and 

A-F 

265-300 psi 

e at low idle) . 

J 

285—315 psi 



1 Plate 

2 Bolts 

3 Lock 

4 Bearing inner race and roller assembly 
6 Gear 

6 Spacer 

7 Bearing inner race and roller assembly 

8 Bevel pinion 


Figure S-2S5 Removing bevel pinion 


1 





4 


1 
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t 

Trttiisfer geftr bemriniT outer race 
Ber^ pinion riuift beariner outer race 
Hug 
TImz 

Figure S-^d. Bearing outer race removal 



Figure 3-»S7. JuncUon block removal. 


1 Left steering clutch oil pressure tap 

2 Steering clutch hydraulic control 

3 Right steering clutch oil pressure tap 

steering clutch) 


C 

assure control valve 
essure tap 


3 

4 

5 

6 

7 

8 
9 


Direction clutch high and low pressure tan 
Transmission case ^ 

Transmission oil pump pressure tap 
Transmission lubricating oil pressure tan 
Check valve dump port tap ^ 

Torque converter inlet relief valve pressure 
Torque converter inlet relief valve 


tap 


1 Torque converter inlet relief valve 

2 Pressure tap 


Figure S-XSS — Continued. 
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ft steering clutch piston 

2 Oil filter 

3 Oil cooler 

4 Magnetic strainer 

5 Steering clutch hydraulic control 

6 Torque converter inlet relief valve 

7 Torque converter outlet relief valve 

8 Transmission case 

9 Transmission pressure control valve 

10 Torque converter 

11 Right steering clutch piston 

12 Magnetic strainer 


MEC ^ 10 - 214 - 35/250 0 


18 Scavenge and circulating pump 

14 Oil pump (transmission and steering clutch) 

A — Left Bteermg clutch oil pressure tap 

B — Speed clutch pressure tap 

G — Transmission oil pump pressure tap 

D — Torque converter inlet relief valve pressure tap 

E — Torque converter outlet relief valve pressure tap 

F — Right steering clutch oil pressure tap 

Cr — Directional clutch high and low pressure tap 

H — Check valve dump poet tap 

I — Transmission lubricating oil pressure tap 

J — Oil pump pressure tap 


Figure S^2S8 - — Continued 
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PrBSBure 


Table 3--2. Trafumiasian and Tontue Converter HydrauUc Control TeaU 

Loeaiion Value 


ugsion oil pump (engine at high 
,nd transmission selector lever in 

ral)* 

onal clutch (engine at low idle 
I and clutch engaged). 


clutch (engine at high idle speed 
clutch engaged). 

onal clutch (engine at high idle 
I and clutch engaged), 
aiasion lubrication junction block 
mgine high idle speed). 

converter outlet relief valve 
h engine at high idle speed and 
es locked, move transmission se- 
r lever to third range. When con- 
T is at stall speed take reading, 
ine speed at torque converter stall 
.0-1060 rpm. 

. converter inlet relief valve (to 
ily bench tested and set). 


B 286-316 psi 


G Initial setting, 30>36 psi (to 

be made with check valve 
blocked using brass rod 
through dump port and 
hole ioT plug B) . 

B 286-315 psi 

G 50-60 psi less than speed 

clutch pressure reading. 

I 14-16 psi 

E 37-47 psi 


110-120 psi 


Ad juatmin t 

Established by initial r^ef valve set- 
ting. 

Add or remove spacers from pressure 
modulating r^«f valve. Adding 
5M0622 Spacer adds 15 psL 5K0623 
Spacer adds 8.5 psL 5M0624 Spacer 
adds 2.5 psL 

Established by initial relief valve set- 
ting. 

None 

None. 

Add or remove washers from valve. 

Addmg 4B5270 Washm adds 6 psi. 


Add or remove spacers. Adding 
7M1397 Spacer adds 9 psi. Adding 
7M1396 Spacer adds 5 psi 



r 4 


Table Steering Clutch Control Teats 
{Serial Nos 75E1S01-UP) 


Preeeure Location 

Steering clutch pistons (steer- 
ing clutches disengaged and 
engine at low idle). A-F 

Hydraulic oil pump (engine at 

high idle). J 

Hydraulic pump (steering 
clutches disengaged and 
engine at low idle) J 


Value 


250-280 psi 
310-330 psi 


276-psi min 
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TM «. Torvi. »»«*’>»<" C««»I T..« (S«- ?5iIJ«I-0P) 

Adjustment 


Pt^nuT^ 

^ransnaissioii oil pump (engino at high 
idle and transmission selector lever in 
neutral). 

Speed dutdi (engine at high idle speed 
and cltttdi engaged). 


Directional clutch (cngme at high idle 
speed and dutdi engaged). 

Transmission lubrication junction block 
(at engine hUffa idle speed) . 

Torque converter outlet relief valve 
(mth engine at high idle speed and 


Location 

J 


Value 

310-38(1 pai l^one 


300-330 psi remove spacers 


dd or remove spacers (6M9622. 
6M9623, 6M9624) located inside pn. 
ton in the pressure control vahe 
assembly. 


G 

I 

E 


60-60 psi less than speed 
clutch pressure reading. 
9-15 psi 


Spacer 

5M9622 

5M9623 

5M9624 

None 


None. 


Change 

16.0 

8.5 

26 


m p8i 


37-47 psi 


109-121 psi 


Add or remove washers from valve. 
Adding 4B5270 washers adds 6 pgL 

Note. If engine is below the listed viJutt, 
check engine performance If engine speed 
is above the listed values, the converter mj 
have to be disassembled and the causes for 
loss of efficiency determined. 

Attach pressure gage at top (E) and 
a pressure oil line to inlet port 
Supply oil at a rate of 4-6 GPM to 
the inlet port. Add or remove spac- 
ers located inside valve spool to 
maintain correct pressure while by- 
passing the 4-6 GPM through tbe 
outlet port Adding spacer (7M 
1397) adds 9 psi, and spacer (6M- 
3492) adds 6 psi 


Section Vlil. STEERING CLUTCHES, BRAKES AND BEVEL GEAR 


3-49. General 

This section contains information on the brakes, 
steering clutches, steering clutch hydraulic con- 
trols, and bevel gear. 

3-50. Brakes 

a General Two contracting-band-type brakes, 
which operate independently of one another, are 
used to supplement the action of the steering 
clutch or to stop the tractor. Either or both brakes 
can be held in the locked position by the brake 
lock pawls ((7), fig 3-239) These pawls are ac- 
tuated by a single hand lever. The operation of 
both brakes is the same When the brake pedal 
(8) is depressed, the brake control linkage moves 
the brake control lever (6) forward. The brake 
shaft (4) and brake lever (3) rotate and pull up 
on the brake link (9). This flattens the brake 
toggle links (16) and causes the brake strut sup- 
port lever assembly (10) and the brake lever as- 
sembly (14) to rotate about the brake lever 
shafts (11 and 12) The struts (16) and (17) 
are forced against the lugs on the brake band 


(18), causing the band to contract on the steer- 
ing clutch outer drum When the brake pedal is 
released, the spring (2) leturns the brake pedal, 
linkage and brake band to the unapplied position 
The parking brake is engaged by depressing 
either or both brake pedals and pushing the park- 
ing brake lever (1) down This moves the park- 
ing brake linkage (6) forward, engaging the 
pawl (7) with the ratchet (13) The brakes are 
held in the applied position by the pawls that 
hold the brake linkage in the engaged position. 

Caution: The brake pedals should be de 
pressed before the lever (1) is pulled upward 
to release the brakes. This will prevent damage 
to the ratchet teeth or the pawl. 

b. Removal and Installatwn 

(1) Remove the fuel tank (para 3-24) 

(2) Remove rear support ((1), fig 3-240) 

(3) Remove bolts (3) and cover (2) 

(4) Disconnect the brake rod attached to 
the brake control lever (4). 
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1 Parking brake lever 10 Brake lever assembly 

2 Spring 11 Brake lever shaft 

3 Brake lever 12 Brake lever shaft 

4 Brake shaft 13 Ratchet 

6 Brake control lever 14 Brake strut support lever assembly 

6 Parking brake linkage 15 Brake band strut 

7 Brake lock pawl 16 Brake toggle link 

8 Brake pedal 17 Brake band strut 

9 Brake link 18 Brake band 

Figure 3-239 Brake operation 


) Remove the pin and cotter pin (6) se- 
the brake link to the brake lever (7). 

) Remove brake lever return spring (8). 

) Remove bolts (9) and steering clutch 
5). 

1) Remove the bolts securing brake engag- 
echanism to the bevel gear case, and lift 
gaging mechanism to the bevel gear case, 
‘t the engaging mechanism straight up. 

Note The brake band struts (1), fig 3-241 will 
from the brake band Be sure the struts en- 
le lugs (2) on the brake band at the time of 
tion. 

0 Install in reverse order of removal 

Note If the brake engaging mechanism has been 
nbled and parts replaced, adjust the mechanism 
nbed in d below. 


(10) Tighten bolts ((9), fig 3-240) securing 
steering clutch cover (5) to the bevel gear case, 
to 100 ± 5 Ib-ft 

c Disassembly and Reassembly 

(1) Remove the adjusting screw socket as- 
sembly ((2), fig 3-242) 

(1) Remove brake lever shaft (1) which 
joins the brake lever (17) and the brake strut 
support assembly (13) and secures them to the 
brake linkage support assembly (3). 

(3) Remove brake lever shaft (4)., 

(4) Remove the retaining ring and pull the 
pin (6) securing the brake toggle links (8) and 
(9) to the brake link (6). 

(6) Remove brake toggle link (9) and front 
brake lever assembly (12) as a unit 

(6) Guide the links (8) between the two 

AA7 
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1 Rear support 

2 Cover 

3 Bolts 

4 Brake control lever 

6 Steering clutch cover 


6 Pm and cotter pm 

7 Brake lever 

8 Spring 

9 Bolts 


Figure S-SJ^O Preparing to remove brake engaging 
mechanism 
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1 Strut 2 Lug 

Figure S—tJtl Brake engaging mechanism removed. 


support assembly braces, end lift off the support 
assembly (3). 

(7) Remove bolts (7) securing shim pack 
(10) and stop (11) to support assembly (3). 

(8) Remove the pins (14) that secure the 
brake toggle links (8 and 9) to the brake lever 
assemblies (12), and remove the toggle links. 

(9) Remove pins (15) securing brake struts 

(16) to strut support assembly (13) and brake 
lever (12). 

(10) Inspect bearings (2), (3), (4), and (6), 
fig. 3-243 in lever assemblies (1) and (5), and 
strut support (7). Replace bearings if they are 
worn or damaged. 

Note. An arbor press can be used to facilitate all 
bearing removal and installation. 

(11) Place adjusting screw ((1), fig. 3-244) 
in as low a position as is necessary to remove 
wedge support (4) and brake adjustment wedge 
( 6 ). 

(16) Remove adjusting screw (1), bolt (3), 
which secures wedge support (4) to brake lever 
(2), and adjusting wedge (6). 

(13) Remove bolt (6) and adjusting screw 
spring (7) from adjusting wedge. 

(14) Remove bolt (6), fig. 3-246 securing the 
brake lever (6) to the brake shaft (1) in steer- 
ing clutch cover (8). 

(16) Slide the lever (6) along the shaft (1) 
toward the needle bearing (7). Remove the key 
( 10 ). 

(16) Pull the brake control lever (2), shaft 
(1) and key (13) as a unit and lift out the lever 

(6) and washer (11) Inspect the needle bearings 

(7) and (12) for damage or excessive wear. Re- 
place if necessary 

Note A suitable drift pin can be used to facilitate 
needle bearing removal and installation, after removing 
the plug (9) Drive in the new needle bearings from the 
stamped end to the dimensions show Fill the needle bear- 
ing compartments with an approved ball and roller bear- 
ing lubricant Stake the plug (9) in three places to secure 
it to the steering clutch cover at assembly 

(17) Inspect the oil seal (4) for damage. Re- 
place if necessary 

Note. Install the seal with the lip away from the 
needle bearing (12) Before installation, lubricate the lip 
with an approved ball and roller bearing lubricant. As- 
semble seal to the shoulder at the bottom of the counter- 
bore. 

Inspect the Washers (3) and (11) for damage or 
excessive wear. Replace if necessary. 

(18) Reassemble in reverse order of disas- 
sembly. 


1 Mte 
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1 

2 

3 

4 
6 
6 

7 

8 
9 


Brake lever shift 

Adjusting screw socket assemDiy 

Brake linkage support assembly 

Brake lever shaft 

Brake link 

Pin 

Bolts 

Brake toggle link 
Brake 'toggle link 

Figure Brake engaging 


10 Shim pack 

11 Stop 

12 Brake lever assembly 

13 StruflL§ij§P<>rt assembly 

14 Pins 
16 Pina 

16 Struts 

17 Brake lever assembly 


'rriBchanism disassertihly 



1 Brake lever 

2 Bearing: 

3 Bearings 

4 Bearings (2) 
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6 Brake lever 

6 Bearings (2) 

7 Strut support 


Figure S-2i3, Brake lever hearings. 


Note Refer to d below for adjustment of brake 
engaging mechanism prior to installation in the steering 
clutch and bevel gear case 



d Adjiistment 

(1) Install a wood block as shown in figure 
3-246 and turn the adjusting screw clockwise un- 
til the lever assemblies are firmly against their 
stops 

(2) Lift brake link with a pull of approxi- 
mately 30 pounds 

(3) Measure the distance from the top 
of the pin, which joins the brake link to the brake 
toggle links, to the milled flat on the support 
assembly 

(4) Add or remove shims behind the stop 
to obtain a distance “A^’ of 0 71-inch to 0,75- 
inch 

(5) Install the support assembly in the 
steering clutch and bevel gear case (a above). 

(6) Turn the adjusting screw socket assem- 
bly until the brake band is tight on the steer- 
ing clutch outer drum Back off the socket assem- 
bly the number of turns given in paragraph 1-4. 

(7) Install the remaining brake linkage. 

(8) The parking brake lever ((1), fig. 3- 
247) can be adjusted by disengaging the parking 
brake and adjusting the parking brake linkage 
(4) to obtain dimension (B), which is the dis- 
tance between the front face of the seat arm rest 


1 

2 

3 

4 


Adjusting screw 
Brake lever 
Bolt 

Wedge support 

Figure Brake 


5 Adjusting wedge 

6 Bolt 

7 Adjusting wedge spring 
adjusting mechanism. 



11 10 


MEC U1MU4V1S7 


1 Brake shaft 

2 Brake control lever 

3 Washer 

4 Oil seal 

5 Bolt 

6 Brake lever 

7 Needle bearing 

Figure S-W. 


8 Steering clutch cover 

9 Plug 

10 Key 

11 Washer 

12 Needle bearing 

13 Key 


Disassembling clutch cover brake linkage, 
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« S-tiS. Adjusting brake engaging meehanism. 
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rking brake lever 3 Brake linkage 

ake pedal 4 Parking brake linkage 

Figure S-SH7. Adjusting brake linkage. 


ft and centerline of parking brake lever 
1-4). The brake pedal (2) can be adjusted 
engaging the parking brake and adjusting 
ake linkage (3) to dimension (C) which is 
stance between the front face of the seat 
ft and the rear face of the brake pedal 
1-4). 
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1 Steering* clutch piston 

2 Steering clutch pressure plate 

3 Steering clutch spring retainer 

FtffUTe S-~£i8, Sieertng clutch opetatioiu 



1 Bolts 

2 Steering clutch driving hub 

3 Steering clutch driven drum flange 

4 Bolts 

Figure S-tk9 Preparing to remove steering 
clutch assembly 
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3-51. Steering Clutdiet 

a General. 

(1) The multiple disc, oiUtype steering 
clutches are held in engagement by springs, and 
are disengaged hydraulically. 

(2) The steering clutch disc assemblies have 
teeth on the outer diameter which mesh with 
splines in the outer drum. The steering clutch 
driving discs have lugs on the inside diameter 
which interlock with the tapered recesses of the 
inner drum. 

(3) The steering clutches are disengaged by 
oil pressure acting behind the steering clutch 
piston ((1), fig. 3-248) which causes the piston 
to move outward against the steering clutch 


1 Steering clutch pressure plate 

2 Plate 

Figure 3-tSS. Holding eteermg clutch spring in 
compresaion. 

spring retainer (3). This moves the steering 
clutch pressure plate (2) out of contact with the 
discs to disengage the clutch. 
b. Removal and Installation. 

(1) Remove the fuel tank, (para 3-24) the 
rear crossmember, and brake engaging mech- 
anism (para 3-50) 

(2) Rotate the track by placing a hydrSulic i 
jack under track grouser and remove the bolta | 
((1), fig. 3-249) by bolts (4). 
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1 steering clutch driven drum (outer drum) 

2 Forcing screws 

tgure S-iSi, Preparing to ctsaemble clutch aasembly. 
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Steering clutch driven drum (outer drum) 

Guide pins 
Large clutch spring 
Small clutch spring 
Clutch spring sleeve 
Clutch spring retainer 

re 3-255 Assembling springs and sleeves to retainer 
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1 Steering dutch inner drum 
Figure S-tse. hutallmg inner drum. 
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1 Installing clutch disc assemblies 
Figure 3-257 Installing clutch disc assemblies 


Note, To prevent the possibility of the outer drum 
mg off the steering clutch driven drum flange ((3), 
1-249) and the inner drum slipping off the steering 
driving hub (2), causing steering clutch assembly 
op, leave two bolts (1) securing the inner drum to 
tub until a sling is attached. The bolts holding the 
drum to the flange can be removed, replaced, and 
ed through the opening in the side of the steering 
I and bevel gear case, after removing the plug, 
-c the steering clutch assembly alter each bolt is 
<7ed to gain access to the next one. 


(3) Attach a suitable hoist and sling to the 
brake band and pry the outer drum away from 
the flange. 

(4) Remove the two bolts securing the inner 
drum to the hub pry the drum away from the 
hub, and remove the steering clutch assembly as 
shown in figure 3-2B0 

Caution: Keep the steering clutch assem- 
bly level since the clutch is free to slide out of iht 
outer drum. 


W3 
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1 Guide pins 

2 Steering: clutch pressure plate 

3 Bolts 

Figure S-^258, Compressing steering clutch springs 
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1 Steering clutch piston 
Figure 3-260, Removing steering clutch piston. 



1 Steering clutch driving hub 3 Retaining nut 

2 Steering clutch shaft 4 Retaining washer 

Figure 3-261 Preparing to remove hub retaining huh 



1 Bolts 

2 Wrench socket 

Figure 3-262 Removing hub retaining nut 


1 Steering clutch assembly 

2 Steenng clutch driven drum (outer drum) 

3 Forcing screws 

Figure 3-259, Removing steering clutch assembly from 
outer drum 

(6) Before installing the steering clutch as- 
seny)ly, inspect the splines of the outer drum and 
the teeth of the discs for roughness and excessive 
wear Replace if not reusable. 


Note The following procedure will permit the 
flange on the pinion shaft and the steering clutch outer 
drum to draw together without binding at the time of 
installation. 

(6) Install one bolt that secures the outer 
drum to the flange, but do not tighten the bolt 
too tight 

(7) Rotate the steering clutch 180° by mov- 
ing the machine or the sprocket. 
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1 Steering clutch driving hub 

2 Steering clutch piston 

3 Retainer washer 

4 Retaining nut 

5 Seal ring 

6 Seal ring 

7 Steering clutch piston pilot 

8 Seal ring 

9 Preformed packing 

10 Groove 

11 Lock 

S-26S Steering clutch hub asaemhly {exploded 
view). 



(8) Install a second bolt that secures the 
outer drum to flange tighte>' this ^ 
securely. 

(9) Complete the installation in reverse or- 
der of removal. Torque the bolts ((1), fig. 3-249) 
and (4) to the value given in parag ph 1-4 

(10) Refer to paragraph 3-60 and adjust the 
brakes. 

c. Disassembly, 

Note, Position the steering clutch assembly on blocks, 
allowing at least 5 inches of clearance 

(1) Remove the brake band ((1), fig. 3-261) 
from the outer drum (2). 

(2) Remove the outer drum from the steer- 
ing clutch assembly. 

Note, The overall thickness of ten new disc as- 
semblies and nine new driving discs is given in table 1-2. 
If the overall thickness is less than the minimum overall 
width, they should be replaced 

(3) Place the plate on the bolt, insert tiie 
bolt through the center of the steering clutch as- 
sembly and place the plate ((2), fig 3-253), over 
the bolt. 

(4) Place a hydraulic puller over the bolt so 
that the base is against the plate. Extend the ram 
about 11 / 2 -inches 

(5) Install a heavy washer and a nut onto 
the bolt and tighten it until it is against the 
puller 

(6) Apply just enough pressure with the 
puller to hold the clutch springs compressed and 
remove the bolts 

(7) Relieve the pressure on the puller and 
remove the puller and the steering clutch pres- 
sure plate ((l),fig 3-253) 

(8) Remove the clutch disc assemblies ((1), 
fig 3-252) and the clutch driving discs (4) from 
the inner drum (5), numbering the disc assem- 
blies and discs as they are removed 

Note If the same driving discs are reused, they 
must be replaced on the inner drum with the same face 
up, but better wear distribution can be obtained if they 
are switched from the top to the bottom of the clutch 
stack 

(9) Remove the clutch springs (3) and (6) 
and the clutch spring sleeves (2) 

(10) The steering clutch spring retainer (7), 
over which the springs and sleeves are placed, 
can now be removed 

Note Before assembly, check the discs for warp- 
ing and check, also, the disc assemblies for excessive wear 
and roughness Inspect for broken springs and excessive 
wear on retainer 


i 
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Retaining nut 4 Bolt 

Puller 5 Push puller 

Hydraulic puller 

Figure 3-26J^, Pulling huh. 


d. Assembly 

Note To prevent the first clutch disc assembly from 
dropping below the end of the splines on the outer drum 
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(6) Place the inner drum ((1), fig. 3 _ 25 g) 
on the guide pins and over the spring and sleeve 
assemblies as shown. 

(7) Install the clutch discs, starting with a 
clutch disc assembly ((1), fig. 3-267) followed by 
a clutch driving disc. Alternate from one to the 
other until all are installed. 

Note. If new driving discs are installed, no pM, 
caution IS necessary as to which face is up. If the sane 
discs are installed, they must be replaced with the sane 
face up, and the top discs should be switched to the 
bottom of the stack. 

(8) Place plate (2, fig. 3-258) over the 
clutch discs. Use the two guide pins (1) to align 
the holes in the plate with the tapped holes in 
the retainer. 

(9) Install as many of the retaining bolts 
(3) and locks as possible to serve as guides for 
the spring and sleeve assemblies. 

(10) Compress the springs with the same tool 
arrangement used to disassemble the clutch as- 
sembly, and tighten the retaining bolts. 

(11) Remove the compressor tools and guide 
pins and install the remaining bolts. Torque all 
the bolts to 600-800 Ib-ft and bend the metal 
locks. 

(12) Using a suitable lifting hook, remove 
the steering clutch assembly ((1), fig 3-269) 
from the outer drum Invert the outer drum, re- 
move the forcing screws (3) and replace the out- 
er drum on the steering clutch assembly 

(13) Install the brake band 


1 Retainer washer 3 Adapter . , , 

2 Spai^r A — Dimension to be checlced 

Figure S-iSS. Inttalling hub. 

((1), fig 3-264) insert three 6/8-inch-ll (NC) forcing 
screws (2) in the bolting flange of the outer drum, until 
they touch the splines 

(1) Place the outer drum ((1), fig 3-264) 
on blocks as a guide to assemble the disc assem- 
blies and discs onto the inner drum ((1), fig. 
3-256) 

(2) Install two %-inch-ll (NC) guide pins 
((2), fig 3-256) into the clutch spring retainer 
( 6 ) 

(3) Insert the bolt through the plate and 
place the retainer on the plate and over the bolt. 
Place this assembly into the outer drum on blocks 
about 2 inches lower than the outer drum. 

(4) Insert the clutch spring sleeves (5) into 
the smaller clutch springs (4), and then place the 
small springs and sleeves into the large clutch 
springs (3). 

(6) Place the springs and sleeves over the 
bosses on the retainer. 


3-52. Steering Clutch Driving Hub 

o Removal and Installation 

(1) Install two 5/16-inch-18 (NC) bolts ap- 
proximately S-inches long in the steering clutch 
piston ((1), fig. 3-260) Remove the piston by 
pulling toward the outside of the tractor 

(2) Straighten the lock (11) figure 3-263) 
securing the hub retaining nut ((3), fig 3-261) 

(3) Remove the retaining nut (3) 

Note To facilitat« nut removal, with both steer 
ing clutches removed, install two 6/8-inch — 11 (NC) 
bolts ((1), fig 3-262) approximately 3 inches long, into 
the opposite clutch hub clearance holes and insert a bar 
to retain the steering clutch shaft ((2), fig 3-261) 
Using the wrench ((2), fig 3-262) remove the retaining 
nut. This procedure can be used when installing the re- 
taining nut, after placing the opposite clutch hub on the 
shaft temporarily, and insetting the bolts (1) to retain 
the clutch shaft. With one steering clutch removed, the 
clutch shaft can be retained by applying the opposite 
brake 

(4) Remove the lock and retainer washer 
((4), fig. 3-261). 

(6) Remove the steering clutch piston pilot 
((7), fig. 3-263) by inserting a screw driver ir 
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MEC 2410>214-35/27B 

1 Shaft 4 Lever 

2 Shaft 5 Olnnger 

3 Lever 


Figure S-26$, Steering clutch hydraulic control ($ide view). 



MEC 2410.214-25/279 


1 Piston 3 Pressure plate 

2 SprinfiT 

Figure S-267 Control piston operation 

nachined groove (10) and prying against the 
of the clutch shaft 

(6) Install the retaining nut ((1), fig. 3- 
on the clutch shaft so that there is ap- 
imately %-inch clearance between the nut 
the clutch hub The nut is installed to de- 
Je the possibility of personal injury or dam- 
when the clutch hub is pulled loose from the 
t. 



1 Control valve 4 Elbow 

2 Check valve 5 Supply tube 

3 Bolt 6 Elbow 

Figure S-268 Control valve removal 

(7) Fasten the puller (2) to the clutch hub 
using four %-inch-ll (NO bolts approximately 
3-inches long. 

(8) Using hydraulic puller (3), a puller (5) 
with two yi,-inch— 10 (NC) bolts (4), 9-inches 
long, pull the hub loose from the shaft 

(9) Remove the puller tools and the nut and 

remove the hub. 
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1 Bolts 6 Valve (2) 

2 Control valve housing 6 Plunger 

3 Control lever housing 7 Plunger 

4 Spring (2) 

Ftffure 3-t69, Control valve houstTig diBossembly, 



1 Lever and key 

2 Bolt 

S Washer 

4 Snapring 

5 Shaft 

6 Spacer 


7 Bearing 

8 Lever 

9 Pin 

10 Roller 

11 Key 

12 Control lever housing 


Figure S-271» Control lever housing dtsasaembly. 



Figure 3-^270, Plunger and valve disassembly, MEC 2410-214*35/284 


(10) Inspect the seal rings ((6), fig. 3-263) 
and the seal rings (8) for damage or excessive 
wear. Replace if necessary. 


1 Rings 

2 Control valve housing 


3 Plugs 


Figure 3-272. Plug removal. 


1SB 



Oil tube 3 Bearing cage 

; Bolts 4 Forcing screws 

Figure S-t7i, Removing bearing cage 

11) Inspect the preformed packing (9) for 
ige Replace if necessary 

12) Inspect the seal rings (6) for damage 
icessive wear. Replace if necessary. 

13) Place the hub on the clutch shaft. 

14) Align the locating dowel in the retain- 


er washer ((1), fig 3-265) with the dowel hole 
in the hub. Install the washer 

(15) Bolt adapter (3) to the hydraulic puller 
and install the adapter (3) on the clutch shaft 

(16) Place the spacer (2) over the adapter 

as shown. , . 

(17) Press the huh onto the shaft to the 
pressure given in table 1-2. Measure the distance 
(A), from the shoulder on the clutch shaft to the 
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(12) Install the bevel gear and shaft in the 
verse order of removal Adjust the bevel gear 
(i pinion backlash as described in c below, 
t Dibassembly and Reassembly. 

(1) Remove the bearing cones from the 
jt with a hydraulic puller, a puller, a bearing 
liing attachment and a step plate. 

(2) Heat the bearing cones in oil prior to 
assembly 

(3) Remove the cups from the bearing cages 
mg a puller, two adapters and a bearing cup 
lling attachment with an adapter. 

(4) Chill the cups in dry ice prior to reas- 
aibly 

(5) Inspect bearing cones and cups and re- 
ice if necessary 

c, Bevel Gear and Pinion Setting. 

(1) The bevel pinion is free to float in the 
msfer case of the transmission and seeks its 
m limning position with respect to the bevel 
ar in forward speeds, and is located by the 
ii healing in reverse The only adjustments 
cessary are the bevel gear shaft bearing pre- 
id ((2) and (3) below), and the backlash 
4) below), between the bevel gear and pinion, 
le correct amount of backlash for each bevel 
[lion, installed at the factory, is marked on the 
d of the bevel pinion. If the pinion is not 
irked, lefer to table 1-2 After adjusting the 
vel gear shaft bearing preload, the backlash 
ould be set as described below 

(2) Bevel gear shaft bearing adjustment 
insmission removed) 

Note It IS prefeired that the bevel gear shaft 
ling preload be set with the transmission removed 
IS permits adjusting the bearings to a definite preload 

(а) Install a full shim pack under the 
anng cage farther from the bevel gear Tighten 

bolts 

(б) Install the other bearing cage with- 
t shims and tighten the bolts evenly while 
)wly lotating the bevel gear until a torque, 
ven in table 1-2 is required to rotate it 

(c) Rotate the bevel gear shaft bearings 
veial times before making the final adjustment 

id) To determine the torque required to 
tate the shatt, weld a strap of metal across a 
Bering clutch hub retaining nut and weld a 
lall nut on the strap ; then thread the retaining 
it onto the bevel gear shaft, and apply a torque 
t’ench to the small nut. 

(e) Use a thickness gage as shown in 
fure 3-276 to determine the clearance between 
e flange of the bearing cage and the face of the 
vel gear case at each bolt location making sure 
e clearance is the same all around the cage. 


(/) Remove the cage and install shims 
with a total thickness the same as the measured 
clearance. Install the cage and tighten the bolts 

(g) Recheck the torque required to ro- 
tate the bevel gear shaft 

(h) After the transmission is in place, 
adjust the backlash as described in (4) below, 
moving the shims from one cage to the other as 
required, but not changing the total number of 
shims. 

(3) Bevel gear shaft adjustment (transmis- 
sion installed). 

Note. If the transmission is in place and it is 
not feasible to remove it, the bevel gear shaft beanngs 
can be preloaded in the following manner An approxi 
mate adjustment for blacklash can be made at the same 
time. 

(a) Install enough shims behind the 
bearing cage nearer the bevel gear to give ap- 
proximately the amount of backlash indicated 
on the end of the bevel pinion or in table 1-2 

(b) Install the other bearing cage with- 
out shims or lockwashers and tighten the bolts 
evenly while slowly rotating the bevel gear until 
a definite preload is noticeable on the bevel gear 
shaft bearings. 

(c) Evenly back off the bolts on the bear- 
ing cage without shims until approximately 002- 
inch end clearance as been reached on the bevel 
gear shaft, being sure there is backlash between 
the bevel gear and pinion 

Note To determine end clearance, pry against 
the ends of the bevel gear shaft 

(d) Use a thickness gage to determinf^ 
the clearance between the flange of the bearing 
cage and the face of the bevel gear case at each 
bolt location making sure the clearance la the 
same all aruund the cage 

(e) Remove the cage and install the 

with a total thickness the same as the clearance 
determined in (4) less 015-inch to give the re- 
quired preload to the bevel gear shaft bearings 

Note The 015-inch shim removal includes 
inch end clearance as left in (c) above, pius the •! 
inch normal preload 

(/) Again install the cage and lockwasiier-, 
and securely tighten the bolts 

(4) Backlash adjustment. 

(а) Mount a dial indicator with * uni- 
versal attachment on one of the pinion gear teeth 
as shown in figure 3-277. 

(б) Block the bevei gear 

(c) Move the pinion as far forward a- 
possible and rock the pinion gear back and forth 
The backlash between the bevel gear and pinion 
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face of the clutdi hub. Refer to table 1-2 for the 

correct dimensioii. 

(18) Install the pilot ((7), fig. S-263) lock 

(11), nut (4) -and piston (2) in reverse order of 
removal. 

3-53. Steering Clutch Hydraulic Controls 

a. GeneraL 

(1) Filtered oil is delivered by the steering 
clutch hydraulic oil pump to the steering clutch 
control valve housing. 

(2) The steering dutch control levers are 
connected, through mechanical linkages, to levers 
on the shafts ((1, fig. 3-266). When the control 
levers are pulled to release the steering clutches, 
the shafts (1) and (2) are rotated causing the 
levers (3) and (4) to contact the plungers (5) 
and move titem to the rear. The plungers operate 
the control valves which direct oil to the control 
pistons ((1), fig. 3-267) in the steering clutch 
hubs. The oil behind the piston moves them to- 
ward the steering dutches, compressing the steer- 
ing dutch springs (2) and moving the pressure 
plate (3) out of contact with the clutch discs. 

b. Removal and Installation. 

(1) Remove the fuel tank (para 3-24). 

(2) Disconnect steering clutch control rods. 

(3) Disconnect oil supply tube ((5), fig. 3- 
268) and remove check valve (2). 

(4) Remove elbows (4) and (6). 

(5) Remove mounting bolts (3) and lift con- 
trol valve (1) from the bevel gear case. 

(6) Install in reverse order of removal re- 
placing damaged gaskets and seals. 

c. Disassembly and Assembly. 

(1) Remove five bolts ((1), fig. 3-269) and 
separate the control valve housing (2) from the 
control lever housing (3). 

(2) Remove plungers (6) and (7), valves 
(5) and springs (4) from housing (2). 

(3) Remove lockring ( (3), fig. 3-270) wash- 
er (4) and spring (5) from inside of plunger 

(1) and remove bushing (2) from outside of 
plunger. 

Note Plunger (1) is identical to plunger ((6), 
fis 3-269) except for length Disassembly is the same 
since all parts are the same 

(4) Remove slugs ( (7), fig. 3-270) from both 
valves (6) 

(6) Replace worn or damaged parts and as- 
semble valves and plungers back into housing in 
reverse order of removal. 

Caution: Extreme care should be taken to 
avoid introducing dirt into the housing when as- 
sembling the plungers and valves. 


(6) Remove lever and key ((1), fig. 8_2 
and loosen bolt (2). 

(7) Tap end of shaft (6) to remove spt 
(6) and bearing (7) from control lever hous 
( 12 ). 

(8) Remove snapring (4). 

(9) Remove washer (3), lever (8) and 
(11) while pulling shaft from housing. 

(10) Remove pin (9) and roller (10). 

(11) Remove seal and bearing from coni 
lever end of housing. 

Note. Seal should be installed with lip fu 

inward. 

(12) Assemble housing in reverse order 
disassembly and bolt the two housings togetl 

(13) Valves and plungers can be remo 
from control valve housing ((2), fig. 3-272) 
removing rings (1) and plugs (3). 

(14) Inspect preformed packings on plugs 
fore assembly. 

3-54. Bevel Gear 

a. Removal and Installation. 

(1) Drain the oil from the transmissi 
steering clutch compartment, and bevel g 
compartment. Refer to TM-6-2410-214-12. 

(2) Remove the seat frame (para 3-77) ( 
the fuel tank (para 3-24) 

(3) Remove the steering clutch hydrai 
control (para 3-53) steering clutches (para 
61) and the steering clutch driving hubs, (p 
3-62). 

(4) Remove bevel gear compartment pit 
At installation, apply liquid gasket to bevel g( 
case and tighten bolts securing plate to 46 : 
Ib-ft. 

(5) Remove nuts ((2), fig. 3-273) and lo( 

(3). 

(6) Remove oil tube ((1), fig. 3-274). 
installation apply liquid gasket to bevel gear ci 
under tube flange. 

(7) Attach a suitable hoist to support 1 
bevel gear shaft. 

(8) Remove bolts (2), and remove bear! 
cage (3) using two V^-inch-13 (NC) ford 
screws as shown. 

(9) Slide the bevel gear ((1), fig. 3-2'i 
and the bevel gear shaft (6) out of the 1 
bearing cage, far enough to permit removal 
bolts (4) securing the bevel gear (1) to the flar 
on the bevel gear shaft (6). 

(10) Move the bevel gear shaft into the rii 
steering clutch compartment and lift out as sho 
in figure 3-276. 

(11) Lift out the bevel gear. 
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' will be the difference in readings on the dial in- 
* dicator. 

; (d) Check the backlash at four points 

ii. ' around the bevel gear to determine the point of 

j < least bacWash. Be sure the pinion is held forward 

; while rocking it back and forth to take the 

' backlash readings. 

* Not*. The correct amount of blacklash is mark- 

I ' ed on the end of the bevel pinion, if installed in the 

machine at the factory. If the bevel pinion is not marked, 
refer to table 1-2. 

Section IX. 

3-55. General 

(fig. 3-278) 

o. The final drive group consists principally 
of the final drive pinion, idler pinion, final drive 
gear, final drive gear hub, sprocket shaft and 

— - V v- • — — ^ ,rt /tinh-nf oino(^ loy 

ported 
_ jse and 
up is enclosed 
, iiiounted to the 

6. The final drives are splash lubricated. Each 
final drive case provides an oil sump for each 
final drive group. The oil level in the sump is 
established by the filler plug located in the steer- 
ing clutch and bevel gear case 

3-56. Track Roller Frame Outer Bearing 

a Removal. 

(1) Drain the final drive compartment 

(2) Remove the track roller frame (para 
3-76) 

(3) Remove the outer bearing cap ((1), 
fig 3-279 

(4) Remove retainer (2), lock (3), and nut 
(4) 

(5) Remove the outer bearing assembly 
(7) 

(6) Remove track roller frame outer bear- 
ing alignment shims (6) from locating dowels 
( 6 ) 

Caution: When separating the track roller 
frame outer bearing assembly ((7), fig. 3-280) 
from bearing cage holder (10), hold bearing as- 
sembly (7) level to prevent damage to seal (8) 
contained in the bearing assemblies (7). 

5. Installation 

(1) Inspect seal ((8), fig, 3-280) in bear- 
ing assembly (7). Install seal (8) with the lip 
facing the outside of bearing assembly (7). 


(e) 11 the reading is too great at the point 
of least backlash, remove shims from the beannr 
cage on the right side and install them on the 
left side 

Note. The preload on the bevel gear ghafj I 
bearings will not be changed by moving shims from one 
side to the other if the same total number of shims u 
maintained 

(/) To increase the backlash, move shims 
from the left side to the right side. 

FINAL DRIVE 

Note. Lubricate seal (8) with an approved ball 
and roller bearing lubricant Install seal (8) with lip 
facing out 

(2) Inspect bearing (9). 

(3) Using an approved ball and roller bear- 
ing lubrication, lubricate mating surfaces of 
holder (10) and bearing (9) Install bearing as- 
sembly (7). 

(4) Place shims (5) and retainer (2) on 
locating dowels (6) 

(6) Install retaining nut (4) and tighten 
to 1100-1200 Ib-ft 

Note Check track roller frame alignment and cor 
rect if necessary Correct alignment by adding or remov 
ing shims (5), whichever is needed, (para 3-65) 

(6) Install lock (3) on locating dowels (11), 
Six lock positions can be obtained by reversing ' 
the lock 

(7) Using an approved ball and roller bear- 
ing lubricant, hand pack the bearing and install 
cap (1). 

3-57. Bearing Cage Holder Assembly 

a Removal and Installation 

Note, Replace nut ((3), fig 3-281) on the sprocket 
shaft (5) to retain bearing cage holder assembly (2) 
during removal Leave approximately 1/2-inch clearance 
between the nut and holder assembly 

(1) Remove the clamping bolt and lock se- 
curing bearing cage holder assembly (2) to outer 
bearing adjustment nut (1) 

(2) Using a puller and a step plate, force 
holder assembly (2) from taper on sprocket 
shaft (5) 

Note It may be necessary to striked the holder 
assembly with a soft hammer to free it from the taper 
on the shaft 

(3) Attach a hoist to support holder assem- i 
bly (2) Remove retaining nut (3), and the | 
holder assembly Remove adjusting nut (1), metal 
floating ring seal (9), holder assembly (2), and 
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MEC 2410.214-31/293 

1 Cap 7 Bearing assembly 

2 Retainer 8 Seal 

3 Lock 9 Bearings 

4 Nut 10 Holder 

6 Shims 11 Dowels (2) 

6 Dowels (2) 



1 Cap 

2 Retainer 

3 Lock 

4 Nut 

5 Shuns 

6 Dowels 

^ Track roller frame outer bearing assembly 
Figure 3-279 Outer hearing removal. 


Figure 3-280, Outer bearing installation 


gasket (10), bearing cage (7), and bearing cup 
(6) as a unit. 

(4) Inspect the mating surfaces of metal 
floating ring seals ((9) and (10), fig. 3-282) for 
damage or excessive wear (para 3-58) 

(5) Align keyway (6) in the holder assem- 
bly hub with the key on the sprocket shaft 

(6) and install the unit in reverse order of re- 
moval. 

Note, The bearing preload adjustment, for the 
hub support bearings, is not made until the track roller 
frame outer bearing has been installed To set the bear 
ing preload refer to paragraph 3-64 

b Disassembly and Assembly 

(1) Remove the dust guard 

(2) Inspect metal floating ring seal ((2), 
fig. 3-283). Replace if necessary (para 3-58) 

(3) Remove outer bearing adjusting nut 
(1) from bearing cage holder assembly (3) 

(4) Using a bearing cup pulling attach- 
ment, a forcing bolt, a suitable spacer to cover 
the hole in the holder assembly hub, and a step 
plate, pull bearing cage ((2), fig. 3-284) and 
cup (3) as a unit. 

(6) Inspect bearing cage holder gasket (4) 
and seal (5). Replace if necessary. 

(6) Inspect bearing cup (3) and replace if 
necessary. Using a puller, an adapter and a bear- i 
ing cup pulling attachment, remove the cup from | 
the bearing cage. 
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'Tut 6 

folder assembly 7 

^ut 8 

Ceyway 9 

shaft 


Cup 

Cage 

Metal floating ring seal 
Metal floating ring seal 


Figure 3-281 Bearing cage holder removal 


Caution: At assembly, align the milled 
in bearing cage with the dowel in bearing 
holder assembly ((1), fig. 3-284). This is not 
!ss fit and can be assembled by using a soft 
ner. Invert the assembly to see that bearing 
(2) has bottomed in the bearing cage holder. 

>• Floating Duo-Cone Seals 

Removed 

(1) To remove the outer metal floating ring 
it is necessary to remove the track roller 
e outer bearing, holder and outer bearing 




1 Nut 

2 Holder assembly 

3 Shaft 

4 Cup 


5 Gage 

6 Metal floating ring seal 

7 Metal floating ring seal 

8 Gasket 


Figure 3-282, Bearing cage Holder ineiaUaitioTL 
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1 Nut 3 Holder assembly 

2 Metal floating ring seal 

Figure S-283 Bea/nng cage holder assembly 


adjusting hub outer bearing cage holder and outer 
bearing adjusting nut The sprocket must be re- 
moved to service or replace the inner metal float- 
ing ring seal. 

(2) Inspect the metal floating ring seals for 
damage. Replace the seals if there are scratches 
across the sealing bands or if contact is not clearly 
defined around the outer edges. If either floating 
ring seal is damaged, both must be replaced. 
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MEC 2410-214-35/299 


1 Tone sealing rings 

2 Metal floating ring seal 

3 Tone sealing ring grooves 


MEC 2410-214 75 29/ 


1 Rubber tone sealing ring 

2 Metal floating ring seal 

Figure S~285 Metal floating nng seal instcUler tool. 


Caution: To obtain maximum service, 
cleanliness must be the rule. Avoid introducing 
dirt into the parts during installation or filling 
with oiL 


Figure S-287. Floating duo-cone seals correctly installed 


b, Instailatiorb. 

(1) Handle all parts with care to avoid nick- 
ing critical areas. File smooth any parts, other 
than the sealing faces, that have nicks that may 
make assembly difficult or questionable. 

(2) Wash off all dirt accumulation from used 
parts. It may be necessary to use a wire brush 
to clean the accumulations of dirt or rust from 
the bore of the seal mounting grooves to assure 
they are clean and smooth. 

(3) Remove all oil or the protective coat- 
ing from the ffaoting ring seals ((2), fig. 3-286) 
with a nonflammable cleaning solvent and dry. 
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1 Yoke 

Figure 3-289 Removing nut with yoke metalled 
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4 Bearing cone 

etainmg nut 5 Final drive hub 

letal floating ring seal 

le 3-28H Removing outer bearing cone 

Be sure the ramps on the seal mounting 
ind on the floating ring seal are dry and 
oil present Check the ramps for rough 
« and nicks. On used parts, removed all 


dirt or rust deposits from the ramps with a 
scraper or wire brush and smooth the surface 
with emery cloth. 

(5) Always install new rubber tone sealing 
rings (1) on floating ring seals (2) Never in- 
stall a used tone sealing ring on a new or used 
floating ring seal 

Note Use seal installer tool (fig 3-285) to install 
metal floating ring seal (2) and tone sealing ring (1) 
into seal mounting groove (4), fig 3-286 Be sure not to 
bump the floating ring seal when removing the installer 
tool 

(6) Install tone sealing ring (1) so it seats 
uniformly in the relief of floating ring seal (2) 
Be sure the tone sealing ring is not twisted and 
that it sets straight and against the lip that keeps 
it from falling off the floating seal as illustrated 
in views A and C. 

(7) If the installer tool is not used, install 
the tone sealing ring (1) and floating ring seal 
(2) as an assembly into groove (4) by pressing 
on the tone sealing ring at location (3), view' 
B Be sure the tone sealing ring is seated uni- 
formly in the recess of both the floating ring seal 
and the groove Make sure that it sets in the bore 
straight and against the lip that keeps it fiom 
falling out of the retainer, view C 

Caution: If installer tool is not used, do 
not use a screw driver or stick to assemble the 
toric sealing ring in the groove. Use finger pres- 
sure only. 
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1 Retaining nut 5 Sleeve assembly 

2 Arms 6 Guards 

3 Pins 7 Metal floating ring seal 

4 Adapters and nuts 

Figure S-Z90. Sprocket removal. 


(8) Install the floating ring seal to a uni- 
form depth in the groove. The dimension (X) 
must be uniform around the entire circumference 
of the floating ring seal 

(9) Always install the floating ring seals 
(fig. 3-287) in pairs, that is, two new seals to- 
gether or two seals that have previously run to- 


gether Never assemble one new seal and one used 
seal or two seals that have not previously run 
together 

(10) Before assembling floating ring seals to- 
gather, wipe faces of seals with lint-free tissue | 
to remove any foreign material and finger prints. 

(11) Place one drop of light oil on the clean- 
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1 Cylinder group 
Figure 3-291. Installing sprocket. 

sue and coat the sealing surfates of the 
Be careful not to let any oil come in con- 
ith the toric sealing ring or its mating sur- 


Sprocket and Sprocket Segments 

ockft 

[) Removal 

(a) Remove floating ring seal ((3), fig. 

) as described in paragraph 3-58. 

(h) Bend lock (1) securing retaining 

(c) Using a spanner v^^rench, back off re- 
g nut (2) approximately %-\r\ch Turn the 
ack toward the sprocket and install yoke 
J-289) between the nut and bearing cone 
)wn Remove bearing cone by unscrewing 
2) Witt the yoke in place 


Caution: After the outer bearing cone 
has been forced off, install sprocket retaining nut 
i'2) on the final drive hub, leaving approximately 
4 -inch clearance between the retaining nut and 
Lprocket This will keep the sprocket from jump- 
ing off final drive hub (5) during pulling. 


(d) Attach the Cylinder Group to the 
Pump Group. Place sleeve assembly ((5), fig. 3- 
290) over the sprocket shaft and against final 
drive gear hub. Attach the cylinder group to the 
sprocket with arms (2), adapters and nuts (4) 
and pins (3) and pull the sprocket loose from hub 

(e) Relieve the pressure on the cylinder 
group and remove puller arrangement from the 
sprocket. 

if) Attach a hoist to the sprocket and re- 
move retaining nut ((2), fig. 3-288) and lock 
( 1 ). 

(g) Remove sprocket (weighs approx 300 
lb) 

Note Inspect the splines on hub (5) and 
splines in the sprocket for wear, if the sprocket pulls off 
easily 

(h) Remove metal floating ring seals 
((7), fig. 3-290) as soon as the sprocket has 
been’ removed Tie the mating seals together to 
assure installation of the same mating seal sur- 
faces 

(x) Inspect guards (6) 

(2) Installation 

(a) Install the metal floating ring seals 

(para 3-68) i j. o 

(b) Before installing the sprocket (tig d- 

291), make sure the splines are clean, dry, and 
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Figure 3-292 
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5 Sleeve 

6 Ring 

Sprocket installing tools 
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4 Bearing cone , , , 

A — Dimension to be cnecKed 


Figure S-i9S Checking sprocket location 
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4 Nuts (4) 

5 Bolts 


Figure 3-295 Preparing to remove segment 
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Figure 3-29 h Installing retaining nut 
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free of burrs Set the sprocket on the hub with 
the splines in the sprocket meshing with the 
splines on the hub and push the sprocket on as 
far as possible by hand. 

(c) Install adapter ((2), ffg 3-292) on 
cylinder group and extend the ram to its limit 
with the pump group 

(d) Assemble head (1) to cylinder group. 

(e) Install adapter (3) onto the sprocket 
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1 Bolt 2 Segment 

Figure 3-296 Removing segment 

if) Place ring (6) and sleeve (5) over 
adapter (3) and hub ( (3, fig. 3-293) and cor- 
nect adapter ((2), fig. 3-292) and adapter ^3) 
with pm (4). 


shaft 




1 Final drive case 

2 Forcing screws 

3 Final drive gear hub 


4 Dowels 

5 Inner races 

6 Outer race and roller assemblies 


Figure 3-297 Final drive case removal 


( q ) Place the pump control in the pulling 
)ii and apply a slight press to the sprocket 
the sprocket back and forth to equalize the 

(h,) Press the sprocket on to 60-65 tons, 
(i) When a new sprocket or final drive 
as been installed, measure distance ((A), 
93) between the end of the sprocket and 


the end of the splines on the final drive hub. Dis- 
tance (A) should be 44-. 56 inches 

{)) Install lock ((1), fig. 3-294) and using 
a spanner wrench, install sprocket retaining nut 
( 2 ). 

k) After locking the retaining nut, heat 
outer bearing cone (preferably in oil) and drive 
it onto final drive gear hub (3) until it seats 
against retaining nut (2). 
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1 Dirt gruard 2 Guide pins 

Figure 3 -S 98 , Final drive ease installation, 

(1) Remove the installation tools and install 
the metal floating ring seals (para 3-68). 
b Sprocket Segments, 

(1) General The segmented sprockets con- 
sist of a hub with sprocket segments bolted into 
place around the hub. Sprocket segments can be 
replaced without removing the hub from the 
tractor 

(2) Removal 

(a) Remove dirt guards to provide access 
to sprockets 

(b) Loosen track adjustment and insert 
pm (1, fig 3-295) in the last slot of the segment 
(3) just behind the segment (2) to be replaced. 

Warning: Refer to paragraph 3-66 for 
correct procedure on releasing pressure in the 
hydraulic track adjuster cylinder. 

(c) Move the machine backward until pin 
lifts track and all of segment (2) is visible 

(d) Remove nuts ((4), fig 3-295) and lift 
segment (2) away as shown in figure 3-296. 

(e) Bolts ((1), fig 3-296) can be re- 
moved if hub IS rotated backward far enough so 
the bolts will not interfere with the final drive 
cover 

(3) Installation. Install in reverse order of 
removal. 


3-60. Final Drive Gear Case 

a Removal. 

(1) Remove the final drive case metal float- 
ing ring seal (para 3-58). 
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1 Metal floating ring seal 2 Seal installer 
Figure 3-299 Installing metal floating nng seal 

(2) Remove the bolts securing final drive 
case ((1), fig 3-297) to the steering clutch and 
bevel gear case 

(3) Install three NC forcing 

screws (2) m the tapped holes Force the final 
drive case away from the steering clutch case 

(4) Remove the center forcing screw and in- 
stall a i/2-Dich-13 NC forged eyebolt Attach a 
hoist to the final drive case (weighs approx 350 
lb). 

(5) Guide final drive case (1) off dowels 
(4). Take care not to damage splines of final 
drive gear hub (3) 

Note Inspect the sump area of the final drive case 
for dirt and other foreign materials Dirt m the sump 
area is an indication that the final drive seals are leaking 
Clean entire area thoroughly before case installation 

(6) Inspect the final drive case-to-steering 
clutch and bevel gear case gasket for damage 

b. Installation 

(1) Install two %-inch-ll NC guide pins 



M£C 241(V214<)V312 

1 Plug 2 Dowel 

i^SOO Reviovmg outer 7 ace and roller assemblies 
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1 Cylinder group 4 Spaced (5 75 in 

2 Arm diameter) 

3 Spacer 5 Bearing cone 

6 Puller assembly 

Figure 3-302 Hub rnner bearing cone removal 

(3) Remove dirt guard ((1), fig 3-298) 
and clean thoroughly so dirt will not fall on the 
floating ring seals when the sprocket is .nstalled 

(4) Install metal floating ring seal (d), 
fig. 3-299) using installer tool (2) as shown 


(para 3-58) 

Hub 3 Idler pinion 

Final drive gear 


mre 3-301 Rcviovmg final drive gear and huh 


3-61. Final Drive Gear, Idler Pinion, and 


Bearings 


fig 3-298) attach a hoist, align pinion 
bearing innei races ((5), fig. 3-297) with 
1 outer race and roller assemblies (6) and 
I the final drive case 

2) Install the bolts securing the final drive 
0 the steering clutch case. Tighten the bolts 
e torque value given in paragraph 1-4 


a Removal 

(1) Remove the final drive geai case as de- 
scribed in paragraph (3-60) 

(2) Inspect drive pinion and idler pinion 

outer race and roller assemblies ((6) fig. 3-297) 
for excessive wear 

(3) Remove both pinion outer race and 
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1 Arm diameter) 

2 Spacer 4 Pulley assembly 

3 Spacer (6.75 in. 

Figure 3S0S, Bearing eone removal tools. 


roller assemblies from the final drive case after 
removing plugs ((1), fig. 3-300) and dowels (2). 

(4) Using a i/4-inch-20 NC bolt, remove 
dowel (2) and remove pinion outer race and roller 
assembly as a umt Bemove both pinion outer race 
and roller assemblies in a like manner. 

Note All outer race and roller assemblies with 
snapnngs are to be assembled with snap rings next to 
the gear teeth. 

(5) Attach a hoist to support final drive gear 
((2), fig 3-301) and final drive gear and hub 
off the sprocket shaft. 

Warning: Support idler pinion (3) during 
removal of final drive gear (2) and hub (1). The 
idler pinion is supported only by the idler pinion 
inner bearing and is free to fall. 

(6) Separate gear (2) from hub (1) after 
removing the bolts which hold the two together. 

(7) Inspect hub inner bearing cone ((5), 
fig. 3-302) 

(8) Using puller assembly ((4), fig. 3-303), 
two arms (1) spacer (3), cylinder group ((1), 
fig. (3-302) a pump group, and an adequate spac- 
er (3), remove bearing cone (6) from the final 
drive hub 

Note Heat bearing cone (5) in oil at installation 

(9) Attach a puller to the idler pinion and 
remove. 

(10) Inspect idler pinion outer race and roller 
assembly. 


(11) Using a puller, a bearing pulling attach- 
ment, a hydraulic puller, a pump group, and a 
spacer, remove inner race. The idler pinion in- 
ner bearing inner race can be removed in a like 
manner. 

Note. Heat bearings races to facilitate removal 

(12) Remove the bolts and locks ((1), fig, 
3-304) 

(13) Dram the oil in the steering clutch com- 
partment before removing the idler pinion inner 
bearing cage (3). 

(14) Using two i/^-inch-13 NC forcing screws 
(6), remove bearing cage (3). Inspect the bear- 
ing cage-to-steering clutch case gasket. 

(15) Using a l/i,-mch-20 NC bolt, remove 
dowel ((2), fig 3-305) and remove outer race 
and roller assembly (1) 

Note When installing bearing cage ((3), fig 
3—304) in the steering clutch and bevel gear case, posihon 
dowel to the top and oil dram passage (6) in the cage 
to the bottom. Final drive pinion (2) and bearings are 
serviced after the steering clutch and final drive pinion 
flange have been removed 

(16) Inspect hub inner bearing cup (4) 

(17) Replace cup (4) if necessary 

Note If the teeth of the final drive gears and 
pinions are worn considerably more on one face than on j 
the other, they can be switched from one side of the I 
machine to the other. This will provide a longer service 
life for the gears and pinions, by wearing both faces of 
the teeth. Sprocket segments can also be switched fro® 



1 Bolts and locks 4 Cup 

2 Pinion gear 5 Forcing screws 

Cage 6 Oil dram passage 

Figure S~S()k Removing bcaiing cage 


le side to the other Before assembling final drive, in- 
«ct and thoroughly clean all components 

b histaUatioyi Install final drive gear, idler 
nion and bearings in the reverse order of re- 
oval. 

^ote. Heat the bearing races in oil at installation 

^ 62 . Sprocket Shaft 

O' Removal, 

(1) Remove the lockring ((1), fig. 3-306) 


(2) Remove the pm secuiing spiocket re- 
taining niit (2) to the sprocket shaft 

(3) Using a spanner wr^^nch, remove the re- 
taining nut (2) 

(4) Remove spiocket shaft 
b Installation 

(1) Attach a hoist to sprocket shaft and 
position it for installation 

(2) Position sprocket shaft retaining nut and 
lockring. 

(3) Insert sprocket shaft in the steering 
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Figure S-308 Dimerisions with sprocket shaft properly 
1 Roller assembly 2 Dowel installed. 


\gure S-305 Removing outer race and roller assembly. 



1 Lockring 2 Retaining nut and winch removed 
Figure S-806 Removing retaining nut 

clutch and bevel gear case far enough to install 
the sprocket shaft retaining nut and lockring, 

(4) Place the retaining nut and lockring on 
the shaft and install the sprocket shaft as far as 
possible into the steering clutch case 

(6) Install adapter ((3), fig. 3-307) plug 
(1), and coupling pin (2) as shown. 

(6) Press the sprocket shaft into the steer- 
ing clutch and bevel gear case with a pressure 
of 56-60 tons. Press until dimensions ((A) or 
(B), fig 3-308) IS attained. 
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A — 368 in drill, 66 in deep in shaft 
Figure S-^09. Inatalhng retaining nut lockpms 

(7) Maintaining the 65-60 tons pressure on 
the shaft, tighten retaining nut with a spanner 
wrench. 




I ♦ 
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1 Bolts (7) 
lyure 3-310 Preparing to remove final drive pinion. 


1 Gasket 


2 Guide pin 




1 Cage 3 Bolt 

2 Flange 

figure 3-311 Removing final drive pinion gear. 

(8) When the retaining nut is securely tight- 
if lock it in the following manner 

(9) In one of the notches in the retaining 
drill a 368" diameter hole through the nut 


and 56-mches deep into the sprocket shaft ( (A) 
fig (3-309) Place the lockpin in the hole and 
install the lockring to hold it in place 
c Checking Sprocket Shaft. Check the final 
drive sprocket shaft to determine if it is straight 

Note If the sprocket shaft is bent more than the 
allowable tolerance, the shaft should be removed and a 
new shaft installed. 
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2 Flange ^ pfmon gear shaft 

Figure S-^H Removing ptnwn flange 
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1 Cage 

2 Metal floating ring seal 

3 Outer race and roller assembly 

4 Dowel 

Figure 3-315 Removing outer race and roller aeaembly. 


3-63. Final Drive Pinion Group 

a Removal and Installation 

(1) Remove the steering clutch as outlined 
in paragraph 3-51 

(2) Remove bolts ((1), fig. 3-310) 

(3) Insert a bolt ((3), fig. (3-311) in one 
of the steering clutch to pinion flange clearance 
holes and attach a hoist for support. 




1 Sleeve 2 Adapter 3 Bolt 

D — Dimension to be checked — 094 in - 154 in 

Figure 3-S16 Installing pinion flange, 

(4) Using a suitable pry bar, remove final 
drive pinion flange (2), bearing cage (1), inner 
bearing and final drive pinion as a unit from the 
steering clutch and bevel gear case. 

(5) At installation, insert a i/^-inch-13 NC 
guide pin ((2), fig. 3-312) to position the bear- 
ing cage. 
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1 Retaining nut 

\gure 3^17 Adjusting final drive hearings. 

(6) Inspect gasket (1). 

(7) Attach a hoist for support and install 
final drive pinion, bearing cage and final 

pinion flange in reverse order of removal. 


Position bearing cage ((1), fig. (8-Sll) with oil 
dram hole at bottom 
h- Disassembly and Assembly, 

(1) Position the final drive pmion assembly 
as shown in figure 3-313. 

(2) Remove the nut (1), bolt (3) and lo(i 

( 2 ) 

Caution: Before attaapting to remove 
flange ((2), fig. 3-314) install nut (1) fin^ with 
the end of the pinion gear shaft (4) to prevent the 
pinion flange from becoming damaged while bchig 
removed under hydraulic pressure. 

(3) Using a hydraulic puller and a puller 
(with two %-inch-lO NC bolts approzimatdy 
7V^-inches long), remove flange ((2) fig. 3-314). 

Note. The final dnve pinion flange can be re- 
moved with the pinion installedi uaing the same tool 
group, 

(4) Eemove bearing cage ((1), fig. 3-31B) 
outer race and roller assembly (2) and seal (S) 
as a unit. 

(6) Inspect outer race and roller assemblj 
(2) Using a i4-inch(20) NC bolt, remove dowel 
(4) and remove outer race and roller assembly. 



1 Cap 

2 Nut 

3 Shims 

4 Outer bearing assembly 
6 Rear track roller 

6 Track roller f^'ame 

7 Lockring 

8 Final drive sprocket 

Figure 3^-31 8. Aligning 


9 Retainer assembly 

10 Clearance 

11 Holder assembly 

12 Clearance 

13 Diagonal bract 

14 Clearance 
16 Clearance 

16 Steering clutch case 

roller frame with sprocket 
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Note ChUl the outer race and rollCT ^ 

before installation When installing, align the hole m 
the outer race and replace dowel (4). 


(6) Inspect seal (3) and mating seal in 
pinion flange. To remove and install, (para 3-681 

and use a seal installer tool. 

(7) Inspect the final drive pinion bearinR 

races and replace if necessary (para 3-61). 

(ft) When installing the final drive pinion 
flange (fig. 3-316) make sure the splines are 
clean, dry. and free of burrs. Set the pinion flange 
on the pinion shaft with the splines in the flan^ 
meshing with the splines on the shaft and push 
the flange on as far as possible by hand. 

(9) Install adapter ((2), fig. (3-316) 
threads of the pinion gear shaft. Place bolt (3) 
through hydrauUc puller and screw it mto 
adapter (2). Insert sleeve (1) over the adapter. 


3-64. Final Drive Bearing Adjustments 

< 1 . After the final drive has been assembled and 
the track roller frame outer bearing installed and 
aligned, adjust the bearing preload on the 
sprocket support bearings With the adjusting 
nut lock and clamping bolt removed, tighten the 
adjusting nut ((1), fig 3-317) in a counterclock- 
wise direction to the torque value of 1200-1500 
Ib-ft. 

b Continue to tighten the nut until the lock 
can be installed in one of the recesses in the re- 
taining nut 


c. Insert the clamping bolt and tighten to lock 
the retaining nut in position. 

3-65. Aligning Track Roller Frame With 
Sprocket 

a. When installing track roller frame ( (6) 
3-318) the center of the track rollers should 
centered with final drive sprocket (8), ao the 
track will lead straight off of rear roller (6) onto 
the final drive sprocket and not rub against ei. 
ther the sides of the sprocket or the rims of the 
track roller. 

b. Final drive sprocket (8) should be centered 
in the recess of rear track roller (6) so clear- 
ances (10) and (12) between the outer face of 
the sprocket and the inner edge of the track 
roller im are equal. 

c. When this is properly adjusted, diagonal 
brace (13) should be checked to see there is some 
clearance at (14) and (16) in the recess in steer- 
ing clutch case (16). 

d. To make this adjustment remove cap (1) 
from outer bearing assembly (4) and remove 
lockring (7), nut (2) and retainer assembly (9) 

e. Add shims (3) between retainer assembly 
(9) and holder assembly (11) to move the track 
roller frame out, decreasing clearance (12) at the 
roller and at diagonal brace (13) and increasing 
clearance at (10) and (16) 

/. Remove shims (3) to allow the track roller 
frame to move closer to the machine, decreasing 
the clearance at (10) and (15) and increasing the 
clearance at (12) and (14) 


Section X. TRACK ROLLER FRAME AND TRACKS 


3-66. General 

The track roller frame assembly ((11), fig. 
3-319) provides a mounting for the track rollers 
(7), track carrier rollers (2), hydraulic track ad- 
justing mechanisms (10), front idlers (3), recoil 
springs (9) and equalizer bar (6) The weight of 
the tractor is earned through the frame to the 
rollers (7) The diagonal brace (5), welded to the 
inside of the frame, maintains correct track 
roller frame alignment This construction allows 
each track frame to operate independently and to 
move up and down relative to one another by pi- 
voting at the sprocket shaft. Figure 3-320 shows 
a cut away view of track pin and bushing. 

3-67. Track Assembly 

a Removal and Disasserribly 

(1) Remove all dirt or other debris that may 
prevent retraction of the idler. 


Warning: Be certain the hydraulic pres 
sure in the track adjusting mechanism is com 
pletely relieved and the cylinder can be moved to 
the rear into the recoil spring front pilot before 
attempting to separate the track or remove the 
track adjusting mechanism. On machines that 
have badly worn track, it is possible for the 
hydraulic track adjuster to be adjusted forward 
to the limit of its travel and the stop will be 
against the equalizer bar support. The hydraulic 
cylinder could have high oil pressure in it even 
though the track is loose enough to remove the 
master pin without relieving the hydraulic track 
adjusting pressure. 

(2) Remove the track roller frame guard 
from over the track adjusting mechanism. Clean 
ventholes (fig. 3-321) thoroughly. 

(3) Release the pressure in the hydraulic 
track adjuster cylinder, with CAUTION, as give® 
in the following steps 
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1 Outer bearing cup 

2 Track carrier rollers 

3 Front idler 

4 Diagonal brace bearings 

5 Diagonal braces 

6 Equalizer bar 


7 Track roller 

8 Track 

9 Recoil spring 

10 Hydraulic track adjust- 

ing mechanism 

11 Track roller frame 


Figure 3^19 Tractor roller frarne group 


Warning: Because of the hydraulic pres- 
n the track adjuster cylinder, never visually 
t the vent holes and valves to see if grease 
aping. Always observe the cylinder to see 
s moves to the rear into the recoil spring 
pilot. 

4) Turn relief valve one turn in a counter- 
vise direction and allow grease to escape 
vent hole just below relief valve If grease 
lot appear when the relief valve is backed 
e turn, turn fill valve one turn in a counter- 
vise direction If grease does not appear at 
int holes, the machine should be started and 


moved forward and backward If grease still does 
not appear at the vent holes, insert a bar (such as 
a draw bar pin) between the track and sprocket 
Move the machine backward so the track will be 
forced upward by the bar, This will apply addi- 
tional tension to the track and move the front 
idler and track adjusting mechanism to the rear 
against the force of the recoil springs, thus forc- 
ing grease out the vent holes 

(6) If moving the machine does not relieve 
the hydraulic pressure, continue loosening relief 
valve until the unthreaded section ((A), fig. 
3-322) IS exposed above the flange of the hydrau- 
lic cylinder. The lower hexagonal shoulder of the 
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1 Spacer 5 Track bushing 

2 Master pm 6 Link 

3 Coned-disc seal washers 7 Track pm 

4 Master bushing 8 Coned-disc seal washers 

Figure SS20 Track pm and hushing cutaway^ 




1 Relief valve 3 Fill valve 

2 Vent holes 4 Slots 

A and B — Unthreaded sections 
Figure S-S22 Relief valve and fill valve. 


relief valve will contact the underneath aide of 
the guard. Grease should then escape through 
slot (4) in the lower section of threads 

(6) Loosen fill valve (3) until the un- 
threaded section (B) IS exposed above the flange j 
of the hydraulic cylinder The hexagonal shoul- ' 
der of fill valve (3) will contact the underneath 
side of the guard. Grease should then escape 
through slot (4) in the lower section of the 
threads. 

Note Detailed information concerning the hy- 
draulic track adjusting mechanism can be found m 
paragraph 3-73 

(7) Position the master pm -above and 
slightly behind the front carrier roller. 

(8) Install the tools (fig. 3-323) and press 
the master pin from the links. 

Note, An alternate method for master pm removal 
is as follows • Place a block approximately 12 inches high 
in front of the track and drive the machine forward so 
the track shoe below the master pm rides on the block, 
then using a suitable drive and a sledge hammer, drive 
the master pin out of the links 

(9) Separate the track and remove spacers 
(fig. 3-324) and coned disc seal washers from 
links. 

(10) Back the machine slowly, -allowing the 
track to ride over the carrier rollers and off the 
sprocket 

b Cleaning, Inspection, and Repair To obtain 
maximum life of track pins and bushings, turn 
the pins and bushings when either the external 
wear on the bushing or the track pitch increase is 
.120-inch per link. This dimension is good for av- 
erage operating conditions However, if a mach- 
ine IS operating in very sandy and abrasive condi- 
tions with little or no shock loading, this demen- 
sion could be extend to 190-mch 

Caution: When operating under shock load- 
ing conditions such as over rough terrain, do 
not exceed the .120-inch dimension. 

c Reassembly and Installation 

(1) Back the machine until the sprocket is 
just ahead of the last link of the track 

(2) Attach a hoist to the outside link and 
raise the track as the machine is driven forward 

Note If a traveling hoist is not available, it may 
be necessary to block the track and reposition the hoist 
to complete the installation 

(3) Carry the track high enough to clear the 
rollers. 

(4) Stop with the end of the track slightly 
behind the front carrier roller and raise the other 
end of the track up around front idler until the 
master links ((4), fig 3-325) and links (5) are 
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Figure SSBS. Master piru removal group. 


CONED DISC SEAL" 
WASHERS (FOUR) 



^CERS (TWO) 
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gure 3S24 Track seal washers and spacers 

imately 1-mch apart and install coned disc 
ashers (2) and (3) and spacers (1) m mas- 
ks (4) 

Note, If the master pm is to be driven in with a 
lammer, block under the first shoe and drive for- 
ntil master links (4, fig 3-325) and links (6) are 
mately 1" apart and install coned disc seal washers 
1 (3) and spacers (1) in master links (4). 

5) Install each set of coned disc seal wash- 
th one outside diameter facing the counter- 
1 link (4) and one outside diameter facing 
‘ (1), with inside diameters against each 
Install spacer (1) with beveled edge to- 
the centerline of the track. 


Note Coned disc sel washers (2) and (3) and 
spacers (1) can be held in place in the counterbores of 
master links (4) with the use of two holding tools Fabri- 
cate the tools to the dimensions given in figure 3-325 

(6) Assemble the tools on master links and 
tighten the bolt on each tool to compress seal 
washers Spacers will be flush with inner face of 
links when seal washers are properly compressed 

(7) Force the track together until the spac- 
ers and seal washers are held in place by the 
track links 

Note If master pm is to be driven m with a 
sledge hammer, move the machine forward and drive the 
track together until the spacers and seal washers are held 
in place by the track links 

(8) Remove the holding tools Align the 
holes and install the master pm 

(9) Install the bolts in the track shoes Refer 
to paragraph 1-4 for track shoe bolt torque 

Note Install the track shoe bolt nut with end hav- 
ing the 156-inch corner radii against the track link 

(10) Adjust the track (para 3-73) 

3-68. Track Carrier Rollers 

a Removal 

(1) Loosen the track as outlined in para- 
graph 3-67. 

(2) Lift the track to provide clearance for 
removal. 

(3) Remove the bracket (fig 3-326) and 
roller as an assembly. 
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FLAT PIECES- 50" THICKNESS 
C MEC2410-214-3S439 

1 Spacers (2) 

2 and 3 Coned disc seal 'vrashera (4) 

4 master link 

5 Track link 

Figure SSS5. InataUtng seal washers and spacers, 
b Disassembly 

(1) Remove the cover ((6), fig. 3-S27) 
lockring (5) and nut (4) from the roller (3). 

(2) Loosen the clamping bolts (2) and drive 
a suitable metal wedge into the slot of bracket 
(1) to free the carrier roller shaft and remove 
the bracket 

(3) Remove the lockring ((4), fig. 3-328) 
end collar (3) and metal fioating ring seals (2). 

Caution: Tape the sesds (2) together so 
they will be kept in matched sets. The floating 
ring seals (2) should always be installed in pairs, 
that is, two new seals together or two seals 


1 Bracket 4 Nut 

2 Bolt 5 Lockring 

3 Roller 6 Cover 

Figure 3S27, Removing nut 



ME-C 2410-214 35 342 


1 Seal support 3 End collar 

2 Metal floating ring seals 4 Lock ring 

Figure 3-328, Removing metal floating nng seals. 


m m M 



Iriec 3*105 


2 Shaft 3 Bearing 

jng 

Figure S-3SS. Removing beartnge. 
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1 collar 
1 support 
,er races 

Fiffure S-330 


5 Nut 

6 Bearing cone 

7 Bearing cone 

8 Lockring 

Assembling earner roller. 


(4) Tighten the nut (6) until all bearing end 
clearance is removed and a slight drag can be felt 
on the bearings when tiie shaft is rotated; then 
back off the nut until the nearest aligning hole 
aligns with the slot in the shaft and install the 
lockring (8). 

(B) Install the end cover Replace the pre- 
formed packing if it is damaged. 

Caution: Before installing the ead cover, 
remove any burrs from the bore of the rofler to 
prevent damage to the preformed packing durbig 
installation. 


(6) Drive the seal support (3) into the roller 
until it seats in the bore. Lubricate the preform^ 
packing on support (3) with hquid soap to facili- 
tate installation. 

Note Be sure the dowd in the anppoit (3) Bnea 
up with the nulled slot in tiie roller 

(7) Install the floating ring seals in the end 
collar (2) and seal support (3) as outlined in 
paragraph 3-58. 

(8) Replace the preformed packing on the 
shaft, install the end collar on the shaft and in- 
stall the retaining ring 

Note Lubricate the preformed packing on the 
shaft (1) with liquid soap before instelling the end collar 

( 2 ) 



(9) Lubricate the carrier roller. 

(10) Reinstall the carrier roller and adjust 

the track. 


,ave previously run together. Never assem- 
e new seal and one used seal together or two 
that have not previously run together. 

4) Install two 5/16-inch-18 (NO bolts ap- 
nately 3-inches long into the seal support 
ttach a puller with a step plate and remove 

5 ) ^UsmTa^ puller and a spacer, press the 

erCoVelhe' shaft ((2). fig 3-329) and 
(1) and bearing (3) from the roller 
7) The bearing races can be 
)ller with a bearing cup pulling attachm n 

puller 

leassembly and Installation 

1) Heat the bearing cone ((6), 
nstoll It on the shaft so Oth* 

on the raised section of the shatt. 

2) Install the bearing outer races (4) 

's) Install the shaft in the roller, heat the 
ng cone (7) and install it on the shaft, an 
11 the spanner nut. 


3-69. Track Rollers 

a Removal. r., j „ rvovo 

(1) Loosen the tracks as outlined in par 

^^^^(2^ ?iace a block approximately 12-inches 

high in front of the track and drive 

ovei the block until the block is beneath the front 

Place a block approximately l2-inches 
high against the track in back of the sprocket 
S ha?lc the tractor unUl the tr*ch ,s 
the block under the sprocket an 

‘ W Posh tefke pedals do« and aPP'S >>rak. 

IKl Remove the bolts from the end collars 

(,a 4 SlUt each end of the roller to he 

removed and remove the roller 

Not. To lacihtate remove the 

rollers, the second roller ® ^ ^ ^ 

moved end rolled back on the rails oun 

b. 


(1) Remove the ring \^) 


1 
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J (2) Remove the collar (2), the metal floating 

ring seals (3), the plug (4) and the preformed 
, packing (6). 

1 Caution: Ute two metal floating ring seals 

(3) should be taped together so they will not 
! become intermixed with seals from other rollers. 

(3) The olher end of the roller is disassem- 
. Ued in the same manner. 

(4) Remove the bolts which secure the bush- 
ing assembly (fig. 3—332) to the roller. 

(6) The bushing assembly can be pressed out 

of the roller by supporting the roller and press- 
ing on the end of the shaft. The bushing assem- 
bly then be removed from the shaft. Insert 
the shaft back into roller and repeat the proce- 
* dure to press the bushing assembly from the op- 
posite end. 

(6) The bearing (fig. 3-333) can be pressed 
out and replaced provided the bushing is not 
damaged. 

Note, Install new beanngs if the shaft clearance 
exceeds that given in table 1-3. 

(7) Press the bearing out of the bushing and 
cut off the projecting pins with a hacksaw. 

(8) Smooth the face of bushing with a file. 

(9) Press the new bearing into place making 
certain the lubricant holes are aligned. 

(10) Drill two 9/32-inch holes 13/16-inch deep 
through the flange of the bearing and into the 
rail of the cast iron bushing 



1 Ring 4 Plug 

2 Collar 5 Preformed packing 

3 Metal floating ring seals 

Figure S-JSl Track roller dieaeeevibly 
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Figure SSSt Buahing assembly removal. 


PIN bearing 
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Figure SSSS Bushing assembly 

Caution: Be sure the holes do not interfere 
with lubrication grooves in the face of the bearing 
flange. 

(11) Install the proper pins so they do not ex- 
tend above the face of the bearing. 

(12) Smooth the face of the bearing flange 

c Assembly 

Note Care should be taken when pressing the bush- 
ing assembly (1, fig 3-334) into place to see that the 
bolt holes in the bushing flange are held in alignment 
with the holes in the roller hub This can be done hy 
screwing three studs 120° apart into the roller hub to 
act as guides 

(1) Install the preformed packing (2) on the 
bushing (1) and remove any burrs from the 
roller to prevent damage to the preformed pack- 
ing. 

Note White lead should be used on the outside 
diameter of the bushing assembly when pressing it into 
place 

(2) Install the shaft before pressing in the 
second bushing. 

(3) Install the metal floating ring seals (3) 
in the roller and collars as outlined in paragraph 
3-58. 

(4) Install the preformed packing (4) on the 
track roller shaft and lubricate it to facilitate in- 
stallation of the end collar. 

(6) Remove any burrs, smooth the chamfer 
in the bore of the end collar and install the end 
collar and the retaining ring (5). 

(6) Lubricate the roller. 


IttiL 



I InstalUition. 

( 1 ) Install the track roller with notched end 
collar toward the center of the tractor. 

(2) Place the roller assemblies on the track 
in the proper relative locations and follow the 
reverse order of removal in completing the instal- 
lation. 

(3) Place the wedge-shaped lock strip in the 
notch in the end of the shaft and in the notch of 
the end collar and securely tighten the bolts 
which hold the end collars to the track roller 
frame. Some clearance will remain between the 
track roller frame and the end collars to insure 
that the ends of the track roller shaft will be 
held securey against the track roller frame. 

}- 70 . Front Idler 

0. Removal. 

(1) Separate the track and lay it out flat 
(para 3-67). 

(2) Remove the guard ((1), fig. 3-836), 
bolts (2), and guide plate (3). 

Note. Keep the shims from beneath guide plate 
;3) together The same shims will be used for assembly. 
The following removal procedure is applicable to both 
lides of the idler. 

(3) Remove bolts ((1), fig. 3-^36) securing 
ollar (2) to bearing (4) and yoke (6) and re- 
love shims from between the bearing and the 
ollar. Install one of the bolts (1) through the 
ollar into bearing (4) to hold the collar in place. 

(4) Remove bolts (3) securing bearing (4) 
oyoke (6) Support the idler and roll it forward. 

6. Disassembly 

(1) Remove the nuts and washers and drive 
ut the tapered pins that secure bearings ((1), 
ig. 3-337) and (4) to shaft (6). 



Bushing assembly 4 Preformed packing 

' TOformed pacldng 5 Retaining ring 

* Metal floating ring seal 

Figure SSS4. Aasembltng track roller. 
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1 Guard 3 Guide plate 

2 Bolts 

Figure SSSS. Preparing to remove gidde plate 



1 Bolts 

2 Collar 

3 Bolts 

Figure SSSS 


4 Bearing 

5 Yoke 


Preparing to remove idler 


(2) Remove bearings (1) and (4) from shaft 

(5) . 

(3) Remove floating due-cone seals (2) from 
the bearings and from the bushing assemblies 

(6) . Be careful not to damage the metal floating 
ring seals as they are removed 
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^ 4 Bearing 

1 Bearing i- c criiaft 

I g^,r^ « K>»« 

Figure S-SS7. Front idler disassemhly. 


(4) Tape each pair of seals together to prev- 
ent intermixing them with other seals. 

Note. When installing bearings il) and (4), 
apply anti-seize compound in bearing bores and on bearing 
contact surfaces of shaft (5). 

(5) Remove collars (3) from both sides of 

idler 

c Reassembly. 

(1) Reassemble in the reverse order of disas- 
sembly 

(2) Install floating seals (2) using a metal 
seal installer assembly Follow procedure out- 
lined in paragraph 3-58 

Note At assembly tighten the nuts on the tapered 
pins to the initial torque given in paragraph 1-4, Use a 
hammer and punch to seat the tapered pins and then 
tighten the nuts to the final torque value 

(3) Lubricate the idler 
d Installation 

(1) Install the idler in the reverse order of 
removal 

(2) Align the idler with the track rollers 
(para 3-71) 

e Repositioning Front Idler. 

Note The idler can be positioned from the HIGH 
to LOW or LOW to HIGH position. 

(1) Remove the idler. Note the location of 
the recess, with the bearing in the LOW position 
(fig 3-338). 

(2) Remove the bolts, raise collars and re- 
volve bearings and shaft 180 °so recesses are to- 
ward the rear of the machine (fig. 3-339) Install 
the bolt. 


(3) Rotate the idler 180 °in the direction in- 
dicated by the arrows. This will position the idler 
properly for installation in the HIGH position. 
The bearing that was previously on the right side 
of the idler will now be on the left, and the recess 
will again be toward the front of the machine, 

3-71. Front Idler Yoke Aesembiy 

a. Removal and Installation. 

(1) Separate the track and lay it out flat 
(para 3-67). 

(2) Remove front idler (para 3-70), 

(3) Remove recoil rod ((2), fig. 3-340) after 
removing bolts (4) and washer (3). Then strike 
recoil rod (2) with a hammer at rear of yoke (1) 
to unseat the taper fit in yoke. Separate rod and 
yoke. 

Note. Yoke (1) and recoil rod (2) can be as- 
sembled for use on either right or left side of the machine. 
Align the ear on washer ((4), fig. 3-341) in notch (1) 
in yoke for use on the right side of the machine. Align 
ear on washer with notch (2) for the -left side. Tapped 
holes m end of recoil rod must be in line with holes in 
washer and the milled flat (or guard) on the flange at 
the rear end of the rod must be up 

b Front Idler Adjiistment. 

(1) Install shims ((1), fig. 3-342) and (3) 
between collars (2) and bearings (8) to align the 
idler with the track rollers and keep clearance 
(B) between the yoke and the plate within toler- 
ances given in table 1-3. 

Note Removing shims (1) or (3) from one end 
bearing will tilt the top of the idler away from that 
bearing. Adding shims to one end bearing will tilt the 
top of the idler toward that end bearing 



1AII 




2) Install enough shims (4) and (6) be- 
beanngs (8) and guide plates (6) and (7) 

ovide clearance (A) between guide plates 
nd (7) and the frame (9). Eefer to table 1-3 
,rrect clearance. 

3) Shims (4) and (6) are used to shift the 
from side to side to align idler and track 
rlv. 
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Figure S~SS9. Repositioning bearings. 



nt idler yoke assembly 3 Washer 

r recoil rod 4 Bolts 

ure SSUO, Preparing to remove yoke assembly. 


1 Notch for right side use 3 BoHs (2) 

2 Notch for left side use 4 Washer 

Figure SSJ^ Idler reeod rod alignment 
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1 Shims 

2 Collars 

3 Shims 

4 Shims 

5 Shims 

6 Guide plate 


7 Guide plate 

8 End bearings 

9 Frame 

B — Dimension to be checked 
A — Dimension to be checked 


Figure S-S12 Aligning idler with track rollers 


Recoil Springs 

'emoval. 

'arning: Be certain the hydraulic pressure 
track adjusting mechanism is completely 
d and the cylinder can be removed to the 
ito the recoil spring front pilot before at- 
mg to separate the track or remove the 
adjusting mechanism. On machines that 
badly worn track, it is possible for the 
ilic track adjuster to be adjusted forward 
limit of its travel and the stop will be 


against the equalizer bar support. The hydraulic 
cylinder could have high oil pressure in it even 
though the track is loose enough to remove the 
master pin without relieving the hydraulic track 
adjusting pressure. 

(1) Remove guards (fig. 3-343) Install 
drawbar pin or hardwood block between the 
sprocket and the track, and back up the machine 
slightly to compress the recoil spring When all 
the tension is removed from recoil spring tops, 
remove locking bolt and washer ((4), fig 3-344) 
and screw recoil spring bolt nut (1) tight against 




rear pilot (2) Remove the drawbar pin or hard- 
wood block 

(2) Separate the track and lay it out fla 

(3) Move cylinder ((6), fig. 3-345) to th 
rear as far as possible, into front pilot (2) , 
rating the cylinder from idler recoil rod (4) . Move 
the idler rod to the front as far as possible. 

(4) Attach a hoist to and remove the recoil 

spring assembly. 

(6) Inspect antiextrusion ring ((2), ng. 
3-349) and seal (1). 
b. Dtsassemhly. 

Warning: The springs in the recoil spring 
assembly are assembled under a force of several 
tons. During the process of disassembly and as- 
sembly, it is imperative that the proper tools be 
used in the proper manner when performing these 
operations. 

(1) Remove bolt ((1), fig 3-346) and 
washer (2) securing retaining nut (6) to recoil 
spring bolt (9). 

(2) Install the recoil spring assembly in a 
suitable press with rear pilot (7) positioned on 
the press bed and front pilot (3) centered with 
the press ram 

Note. A press with a minimum throat depth of 
35-inches is required to disassemble recoil spring assembly. 


(3) Apply enough pressure to the recoil 
spring assembly to remove retaining nut (6). 

(4) Remove retaining nut (6). 

(5) Back off the press ram to decompresa 
recoil springs (4) and (5) 

(6) Remove recoil spring bolt (9), front 
pilot (3) and sleev^f (8). 

(7) Attach a fiuist to and remove outer recoil 
spring (4). Remove inner recoil spring (5). 

c Reassembly, 

(1) Position rear pilot (7) over the choke in 
the press bed. 

(2) Install recoil springs (4) and (6). 

(3) Install sleeve ((7), fig. 3-347) in inner 
recoil spring (3) and install front pilot (1). 

(4) Fabricate guide pin (5), as illustrated in 
figure 3-348 and screw it into the recoil spring 
bolt (4). 

(6) Insert bolt ((4), fig. 3-347) through 
front pilot (1), sleeve (7) and rear pilot (6). 

(6) Center the recoil spring assembly be- 
neath the press ram and compress the assembly 
to assembled length measured from the rear face 
of the front pilot to the front face of the rear pilot 
(table 1-3). 

(7) Remove guide pm (5) Install retaining 
nut ((6), fig 3-346) 

Note Install bolt (1) and washer (2) to lock 



Figure 3-3U3 Removing guards. 
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)il spring stops 4 Idler recoil rod 

Dll spring front pilot 5 Cylinder 
s 

\gwre 3-3 U5 Removing recoil spring stops 


ig nut (6), after the recoil spring assembly has 
stalled in the machine (a above) 

nstallation 

1) Install the recoil spring assembly in re- 
order of removal. 


1 Bolt 

2 Washer 

3 Recoil spring front pDot 

4 Idler recoil sprmg (outer) 

5 Idler recoil spring (inner) 

6 Recoil spring bolt retainer nut 

7 Recoil spring rear pilot 

8 Recoil spring bolt sleeve 

9 Recoil spring bolt 


Figure SSJi-S. Recoil sprmg assembly. 
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1 Recoil spring front pilot 

2 Idler recoil spring (outer) 

3 Idler recoil spring (inner) 

4 Recoil spring bolt 

5 Guide pin 

6 Recoil spring rear pilot 

7 Recoil spring bolt sleeve 

Figure SSk7 Assembling recoil spring assembly 

Note. When installing ((2) fig 3-349), in cylin- 
der (3), the beveled edge is placed toward the cylinder 
Align the flat on the cylinder flange with the flat (or 
guard) on the idler recoil rod flange 

(2) After recoil spring stops ((1), fig 
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Figure 3-US. Spring bolt gwde pm. 
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1 Seal 3 Cylinder 

2 Anbextnuion ring 

Figure SSiS Inetalltng seal and ring. 


3-346) have been installed, loosen recoil spring 
bolt nut ((6), fig. 3-346) releasing the recoil 
spring tension against the stops, continue turning 
nut (6) until the end of the nut extends 1/16-inch 
beyond the end of the recoil spring bolt. Install 
bolt (1) and washer (2) to lock nut (6) in place. 

3-73. Track Adjusting Mechanism 

a Removal 

Warning: Be certain the hydraulic pressure 
in the track adjusting mechanism is completely 
relieved and the cylinder can be moved to the 
rear into the recoil spring front pilot before at- 
tempting to separate the track or remove the 
track adjusting mechanism. On machines that 
have badly worn track, it is possible for the 
hydraulic track to be adjusted forward to the 
limit of its travel and the stop will be against the 
equalizer bar support. The hydraulic cylinder 
could have high oU pressure in it even though the 
track is loose enough to remove the master pin 
without relieving the hydraulic track adjusting 
pressure. 

(1) Separate the track and lay it out flat 
(para 3-67). 


(2) Remove guards (fig. 3-343). 

(3) Remove either carrier roller support » 
scmbly or recoil spring assembly. 

(4) Remove bolts and nuts (fig. 3-360). 

(5) Remove the seal ((3), fig. 3 _ 36 i‘) and 
antiextrusion ring (4). 


Note. When installing antiextrusion 
place the beveled edge toward the cylinder 


"“8 ( 4 ), 


(6) Remove bolts (2) securing cover (i) tb 
the recoil spring front pilot. Pull the cylinder out 
of the bore. Packing will come out with the cylin- 
der. 

b. Disassembly. 

(1) Push piston ((8), fig. 3-362) out of cyl- 
inder (1). 

(2) Inspect packing (3) and rings (2). 

(3) Remove packing (3) and washer (6) 
after removing snapring (7) . 

c. Reassembly 

(1) Install packing with the lip toward 
snapring (7). 

(2) Lubricate the inside of cylinder (1) and 
install piston assembly. 

d. Installation. Install in reverse order of remo- 
val, rotating the cylinder so the flat (or guard) 
on the recoil rod flange aligns with the flat on the 
cylinder. Install the adjusting mechanism. Install 
and adjust the track (0 below) . 

e. Track Adjustment. 


Note, Operate the tracks without excessive tension 
to minimize wear When properly adjusted there should 
be 1-inch to 1%-inch sag measured at a point half way 
between the track carrier roller and front idler. 

(1) Raise the inspection plate on the track 
roller frame guard 

(2) With relief valve ((1), fig. 3-353) 
opened one turn counterclockwise, force GAA lu- 
bricant through fitting in fill valve (3) machines 

(3) When the grease coming out vent hole 
(2) from the opened relief valve (1) is thick 



Figure S-S50. Preparing to remove cylinder. 
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ward to equalize ttie adjustment Eecheck adjiKt- 
ment 



3over 
5olt (5) 


3 Seal 

4 Antiextruaion ring 


figure Removing eeal and ring. 
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Cylinder 
Rings 
Packing 
Relief valve 
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6 Fill valve 

6 Washer 

7 Snapring 

8 Piston 

Cylinder disassembly 



Relief valve 3 valve 

Vent hole 

Pipare S-35S. Relief valve and fill valve. 

e the relief valve and continue filling with lu- 
ant until the track has 1-inch to lV 2 -inch sag. 

(4) Operate the machine backward and for- 


Nate, The torqne valaea for vahea (1) and (3) 
are given in paragra^ 1-4. 

(5) Make subsequent track adjustments as 
outlined in TM 5-2410-214-12. 

3-74. Cartitr RoH«r Support Assembty 

a. RemovaL 

IFamiiig; Be certain the hydrantte nceasore in 
the track adjusting medumisiii is ctmpideiy re- 
lieved and the c^indor can be moved to the rear 
into the recoil spring front pilot b^ore atioupt- 
ing to separate the trade or remove the trade 
adjusting mechanism. On machims that have 
badly worn track, it is possible tvi die hydraidk 
track adjuster to be adjusted fwward to the BmU 
of its travel and the stop will be against the 
equalizer bar suppwt. ^e hydraulic cyhndm^ 
could have high oil pressure in it even though 
the track is loose enough to remove the masto* pin 
without relieving the hydraulic track adjusting 
pressure. 

(1) Remove guards (fig. (3-343). 

(2) Separate the track and lay it out flat 
(para 3-67). 

(3) Raise the front of the machine until 
equalizer bar ((3), fig. 3-354) is against roll bar 
(2). Use blocking to support the front of the 
machine 

(4) Remove bolts (4) 

(6) Attach a hoist to and remove track car- 
rier roller (1), carrier roller bracket (6) and 
support assembly (6) as a unit. 

b Installation. Install in reverse order of remo- 
val. 


3-75. Equalizer Bar 

a Removal. 

(1) Separate the track and lay it out flat 
(para (3-67). 

(2) Remove the track earner roller, bracket 
and support assembly on one side of the tractor 
(para 3-74). 

(3) From the same side of the tractor, at- 
tach a suitable hoist and support the equalizer 
bar. 

(4) Remove plates and pads (fig 3-366). 

(6) Raise the front of the tractor until the 
plates (fig. 3-366) on the equalizer bar are below 
the ribs of the support and block the tractor in 

this position. . , , . . .. 

(6) Remove the equalizer bar from the trac- 
tor. 
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1 Track earner roller 4 Bolts 

2 Roll bar 5 Support assembly Figure SS57. Removing outer hearing cap 

3 Equalizer bar 6 Track carrier roller bracket ^ ^ 

Figure S-S5U. Preparing to remove support assembly 








Jnstallation. Install in reverse order of remo- 


Track Roller Frame 

Removal. 

(1) Separate the track and lay it out flat 
I 3—67) . 

(2) Remove sprocket guard and rear track 
• frame guard. 

(3) Remove outer bearing cap (fig. 3-367), 
jrace bearing cap (fig. 3-368). 

(4) Raise and support the front and rear of 
ractor to allow the track rollers to clear the 
: rails. 

Warning: Support front of tractor under 
it of equalizer bar. 

(5) Attach a suitable sling and hoist around 
track carrier rollers, to support the track 
r frame ((3), fig. (3-369). The track roller 
le weighs approximately 4360 pounds. 

Section XI. CHASSIS 

f. Seat and Seat Frame 

Removal. 

(1) Remove seat ((3), fig. 3-361). Refer to 
6-2410-214-12. 

(2) Remove left arm rest (21. 

(3) Remove winch control levers and 
ket (1) 

(4) Disconnect brake lock linkage (4). 

(6) Disconnect transmission linkage ((1), 
3-362) and (2) 

(6) Disconnect electric cable (3). 

(7) Disconnect electrical cables (4) at the 
-ery and pull from battery box through seat 
ne opening into the seat frame. 
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Figure S-360, Bearing cap ascemblg* 


Note. Adjust the hoist siiug to positicm ^ 
of the track roller frame slightly higher than the r^ar. 

(6) Raise the track roller frame to transfer 
the weight of the track roUer frome, frtmitte 
equalizer bar (2), to the hoist 

(7) Rock tl^ track roller frame to sei>arate 
it from the track roller frame outer bearmg (1) 
and to separate the diagond teace from tiie 
sprocket shaft 

(8) Remove the track roller £raine by 
swinging the front end of the roller frame away 
from the tractor and guiding the txadc carrier 
roller support (4) off of the equalize bar (2), 

(9) Inspect the bearings (fig. 8-860) for 
damage or excessive wear. Replace if necessary. 

Note, Wh^ replacmg the bearings^ align the 
dowel holes in the healings with the dowda contained in 
the bearing cap and diagonal Imace. 

b. Installation. 

(1) Install the trade roller frame in the re- 
verse order of removal. 

(2) Install and adjust the track. 

AND MAIN FRAME 



1 Winch control levers and bracket 

2 Left arm rest 

3 Seat 

4 Brake lock linkage 

Figure 5-361. Preparing to remove seat frame. 
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(8) Disconnect rod (6) from linkage assem- 
bly (7). 

(9) Remove mounting bolts (6), turn lin- 
kage assembly (7) so seat frame can be moved to 
left. 

(10) Attach a hoist, move seat frame to the 
left and raise to remove. 

b. Installation. Install in reverse order. 

3-78. Brake Pedal and Support Assembly 
Removal and Installation 

a. Removal. 

(1) Remove the seat, seat frame and floor 
nlates. 

(2) Remove dozer lift and tilt control lever 


((2), fig. 3-363) and scraper valve supnort 
bracket (1). 

(3) Disconnect dozer tilt valve linkage at 
hydraulic tank and lift valve linkage rod (8) 
from bottom of control lever linkage (3). 

(4) Remove lug (7), plate (4) and contml 
lever linkage (3), 

(6) Disconnect brake lock rod (17) at foot 
pedal end. 

(6) Remove bolts securing brackets (U) 
and (13) and remove brackets with brake lock 
linkage (12) in place. 

(7) Disconnect steering clutch control rods 
(15) at both ends and slide forward to clear sup. 
port assembly (14). 



1 Transmission linkage 

2 Transmission linkage 

3 Electric cable 

4 Electric cables (2) 


5 Rod 

6 Mounting bolts 

7 Linkage assembly 


Figure 3^6$ Preparing to remove seat frame. 


;) Remove brake control rods (6) and 

i) Remove bracket (6) and disconnect 
(9) and (10). 


(10) Remove eight bolts and remove birake 
pedal and support assembly (14). 
b. InstaUaMoTL Install in reverse order. 



1 

Support bracket 

10 

Hose 

2 

Lever 

11 

Bracket 

3 

Control lever linkage 

12 

Brakelock linkage 

4 

Plate 

13 

Bracket 

5 

Bracket 

14 

Support assembly 

6 

Brake control rod 

15 

Clutch control r<^s 

7 

Lug 

16 

Brake control rod 

8 

Valve linkage rod 

17 

Brakelock rod 

9 

Hose 




Figure 3-^6S Brake pedal and support removal 
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Section XII. HYDRAULIC SYSTEM 


3-79. General 

The hydraulic system consists of the hydraulic 
tank and valves, a two-section pump, two lift cyl- 
inders, a bulldozer blade tilt cylinder, and the hy- 
draulic lines necessary for bulldozer operation. It 
also has provisions for operation of a rear 
mounted attachment such as a scraper. 

3-80. Hydraulic Tank 

o Removal a/nd Installation. 

(1) E^nove guard from around the bottom 
of the hydraulic tank. 

(2) Drain the hydraulic tank. Refer to TM 
5-2410-214.12. 

(3) Disconnect hydraulic lines ((1), fig. 
3-364) and (3) below tank. 

(4) Remove bolts (2) wid (4) and drain line 

(5). 

(5) Refer to paragraph 3-78 and follow (1) 
through (4). 

(6) Disconnect hydraulic lines (6), (7), (8), 

(9) , and (11). 

(7) Disconnect hose from elbow assembly 

( 10 ) 

(8) Disconnect bulldozer control linkage 

(15) 

Note The fuel tank and the cross members that 
support the seat frame and floor plates have been re- 
moved for better illustration only. 

(9) Install an eyebolt in the hole provided in 
the top of the tank and attach a hoist to the eye- 
bolt 

(10) Remove bolts (12), (13), and (14) and 
1 emove the hydraulic tank 

(11) Install in reverse order of removal re- 
placing all damaged gaskets and seals. 

b Disassembly and Reassembly, 

(1) Remove bolts ((2), fig. 3-365) and re- 
move mounting plate (3) and manifold (6) as a 
unit (weighs approx 70 lb). 

(2) See paragraph 3-82 for the removal of 
pressure relief valve (5). 

(3) Remove bolts ((2), fig. 3-366) securing 
line (1) to filter (3) At assembly, it may be nec- 
essary to loosen hose clamp (4) to align bolt 
holes. 

(4) Remove all bolts securing tank assembly 
( (1), fig. 3-365) to bottom plate (4). 

(6) Install a i/^-inch — 13 (NC) forged eye- 
bolt in top of tank assembly (1) and attach a 
hoist Remove tank assembly (1) which weighs 
approximately 300 pounds. 


(6) Refer to TM 5-2410-214-12 for filter 
cap and filter removal 

(7) Assemble in the reverse order. 

3-81. Bulldoxer Control Valve 

a. Removal and Installation. 

(1) Remove the hydraulic control tank from 
the machine (para 3-80) . 

(2) Remove the tank assembly from bottom 
plate ((6), fig. 3-367). 

(3) Remove bolts (3) and (13) and remove 
oil line (5). 

(4) Disconnect rod (4) from end of control 
valve spool. 

(5) Remove bolt (9) and remove oil line 

( 1 ). 

(6) Remove bolts (7) and (8) and remove 
elbows (10) and (11). 

(7) Remove bolts (12) and remove bulldozer 
control valve (2). The bulldozer control valve 
weighs approximately 70 pounds. 

(8) At installation, tighten bolts (3), (7), 

(8), and (12) to 60 ±2 Ib-ft. 

(9) Install in reverse order of removal. 

b. Valve Spool Removal. 

(1) Remove and inspect plug assemblies 
((2), fig. 3-368) and inspect them for broken 
springs The balls encased in the end of the plugs 
engage detent ((1), fig 3-369) to hold valve 
spool ( (4), fig. 3-368) in the FLOAT position. 

(2) Remove bolt and lockwasher (5) 

Caution: Valve body (3) and spool (4) 
are machined to close tolerances. To avoid distor- 
tion of spool (4), leave spool in valve body when 
loosening or tightening bolt (5). 

(4) Dissassemble spool as shown in figure 
3-369 

(5) Shims ((4), fig, 3-370) are used be- 
tween housing (2) and spacer (3) to minimize 
the free travel of the valve spool (1) To obtain 
the correct thickness of shims required, assemble 
and install the valve spool Install housing with- 
out shims Tighten bolts (5) until the shoulder in 
the housing just contacts retainer ((2), fig 
3-369) and starts to compress the spring Hold 
spacer ((3), fig 3-370) tight against the valve 
body and measure clearance (A) between housing 
(2) and spacer (3) with a thickness gage. Install 
shims (4) with a total thickness equal to this 
measurement. 

c. Check Valve Removal 

(1) Remove the bulldozer control valve and 
remove the valve spool. 




Hydraulic lines 
Bolts 

Hydraulic lines 
Bolts 

Dram lines 
Hydraulic lines 
Hydraulic lines 
Hydraulic lines 


9 Hydraulic lines 

10 Elbow assembly 

11 Hydraulic lines 

12 Bolts 

13 Bolts 

14 Bolts (2) 

16 Bulldozer control linkage 


Figure SSSIt- Hydraulic tank removal. 
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1 Tank assembly 

2 Bolts 

3 Blade tilt control valve mounting plate 

4 Bottom plate 

5 Bulldozer relief valve 

6 Manifold 

Figure $S65 Preparing to disassemble tank, 

(2) Remove bolts, (1, fig, 3-371) and flange 

(2) 

(3) Use a i4-inch — 20 (NC) eyebolt to re- 
move plug (5). Inspect preformed packing (3). 

(4) Remove spring (4) and check valve (6). 

(5) Check valve (6) must slide freely in its 
bore in valve body (7) Inspect chamfered seating 
surface of check valve (6) and mating seat in 
valve body for nicks or burrs 

(6) Install in reverse order, 

d Makeup Valves — Removal and Installation. 
Makeup valves are provided to supply tank oil di- 
rectly to the bulldozer cylinder lines whenever 
the line pressure is less than tank pressure. This 
occurs when the bulldozer blade raises or lowers 
rapidly The valves are located in a common 
valve body bolted to the bulldozer con- 
trol valve A spring holds each valve seated dur- 
ing normal operation. When oil pressure in the 
bulldozer circuit is reduced, oil in the tank over- 
comes the spring, opens a valve and flows into the 
bulldozer circuit 

(1) Remove the hydraulic tank from mach- 
ine and remove the tank assembly from bottom 
p'iate (para 3-80). 

(2) Remove bolts ((4), fig. 3-372) and re- 
move makeup valve body (3). At installation, 
tighten bolts (4) to 60 ± 2 Ib-ft. 

(3) Remove bolts (1) and (6) and remove 



1 Filter inlet oil line 3 Oil filter 

2 Bolts 4 Hose clamp 

Figure 3-366 Filter inlet Line disconnect 


covers (2) and (5) At installation, tighten bolts 
(1) and (6) to 60 ± 2 Ib-ft 

(4) Remove springs ((3), fig 3-873) and 
valves (4) 

(5) Check to see that valves (4) move freely 
in their bores Finger pressure against the faces 
of the valves should move them and springs (3) 
should return them to the CLOSED position 

(6) The chamfered contact seat of valves 

(4) must make a 100 percent contact (on circum- 
ference) with their mating seats in valve body 

(5) . This can be checked by cleaning the seating 
surfaces thoroughly and brushing a light coating 
of Prussian blue on the chamfered seating sur- 
face of valves (4). Insert the valves in their 
respective bores and rotate each valve slightly 
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Pump suction line 
Bulldozer control valve 
Bolts 
Rod 

Pressure oil line from bulldozer control valve to 
scraper control valve 
Bottom Plate 


7 Bolts 

8 Bolts 

9 Bolt 

10 Elbow 

11 Elbow 

12 Bolts 

13 Bolts 


Figure 3-367 Bulldozer control valve removal 


lie holding the valve against its seat. A por- 
ti of the blue will be transfered to the seat in 
valve body. This will show the degree of 
ve contact 


(7) Inspect preformed packings (1) and re- 
place if necessary 

e Control Lever Removal and Disassembly 
(1) Remove the hydraulic tank from the 


[r. 




1 Housing 4 Valve spool 

2 Plug assemblies 5 Bolt and lockwasher 

3 Valve body 


Figure 3-S68 Valve spool removal. 
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1 Bolts 

2 Flange 

3 Preformed packing 


4 Spring 

5 Plug 

6 Check valve 


Figure 3-371 Check valve removal 


Note Bolts (3) secure the relief valve discharge 
tube (on inside of tank) to the tank bottom plate making 
(2) necessary 

(4) Install in reverse order At installation, 
tighten bolts (3) to 43 ± 2 Ib-ft. Tighten bolts 
(4) to 60 ± 2 Ib-ft 
b Disassembly and Assembly 

(1) Remove bolts and lockwashers ((6), fig 
3-377) and cover (7) 

(2) Remove bolts and lockwashers (13) to 
remove pilot valve body (14). At installation, 
tighten bolts (13) to 24 ± 2 Ibs-ft. 

(3) Remove shims (10) from between cover 


(7) and spring (11) The total thickness of 
shims determines the pressure at which the rel 
valve opens (1,975 ± 25 psi) 

(4) Remove spring (11) and pilot va 
(12) Use a small magnetized rod to remove 
pilot valve 

(5) Inspect preformed packings (8) a 
(9) Replace as necessary. 

(6) Inspect the contact surface of p 
valve (12) and its seat in body (14) Any nu 
burrs, or grooves worn on the valve or seat 
cause the relief valve to remain open. 
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1 Bolts (3) 4 Bolts (3) 

2 Cover 6 Cover 

3 Valve body 6 Bolts 

Figure 3-372 Makeup valve body removal 


Note The seat (15) for pilot valve (12) is a 
ess fit in body (14) If replacement is necessary, re- 
)ve plug assembly (17) and press the seat downward, 
moving It through the opening for the plug assembly 
nil the replacement seat before installing it in body 
4). 

(7) Inspect preformed packing (16) and re- 
&ce if necessary. 

(8) Remove bolts (1) and cover (2) Use a 
-inch — 20 (NC) eyebolt to remove plug (4) he- 
ath cover (2). 

(9) Partially remove bolts (19) securing 
ver (18) to dump valve body (5). 

(10) Insert a i/^-inch diameter rod 10-inches 


long into the plug opening until the rod contacts 
dump valve (23) Push against rod, compressing 
spring (22), until dump valve contacts plug (20) 
Tap on end of rod, forcing plug (20) out of body 
(5) 

(11) Remove bolts (19), cover (18), plug 
(20), spring (22), and dump valve (23) 

(12) Inspect dump valve (23) for nicks or 
burrs. The valve must slide freely in its bore in 
body (5). 

(13) Inspect preformed packings • (21) and 
(3). Replace as necessary 

(14) Assemble relief valve in reverse order 
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1 Preformed packing 4 Makeup valves 

2 Cover 5 Valve body 

3 Springs 6 Cover 

Figure S-S7S, Makeup valves disassembled 


J-83. Tilt Control Valve 

a Removal and Installation, 

(1) Dram the hydraulic tank. Refer to TM 
6-2410-214-12 

(2) Remove the blade tilt control valve 
nounting plate and manifold from the tank 
(para 3-80) 

(3) Remove bolts ((1), fig. 3-378) securing 
manifold (3) to plate (2) At installation tighten 
bolts (1) to 60 ± 2 Ib-ft 

Note Bolt (5) must be in place before installing 
manifold (3) on plate (2) 

(4) Remove bolt (4) and remove tilt control 
valve (7) from plate (2) At installation, be sure 
bolt holes in valve body are aligned with bolt 
holes in plate to receive bolts (1). 

(5) Remove bolts (9) and baffle tube (10). 

(6) At installation, position machined flat 
(6) on valve spool within lever (8) as shown 

b Disassembly and Reassembly. 

(1) Remove bolts and lockwashers ((9), fig 
3-379) securing housing (12) to valve body (5) 
At assembly tighten bolts (9) to 26 ± 1 Ib-ft. 

(2) Remove plug (1) with a a/g.inch— 16 
(NC) eyebolt. 


(3) Remove spring (3) and check valve (4 

(4) The check valve (4) must slide freely i 
its bore in valve body (5) Inspect chamfeie 
seating surface of check valve (4) and matin 
seat (6) in valve body for nicks oi buirs 

(5) inspect preformed packings (2) and r 
place if necessaiy 

(6) Remove bolt and lock washei (10 
washer (11), spacer (13), spring (14) and spaci 
(15) from spool (16) 

Caution: Valve body (5) and spool (Ifi 
are machined to close tolerances. To avoid di 
tortion of spool (16), leave spool in valve bod 
when loosening oi tightening bolt (9) 

(7) Remove bolts and lockwasheis (18) an 
cover (17) 

(8) Remove sleeve (19), spring (21) ai 
pilot valve (22) Remove shims (20) from h 
tween spring (21) and sleeve (19) Be sure to ii 
stall same number of .shims (20) as weie i 
moved The total thickness of shims determim 
the pressure at which the relief valve opei 
(1,975 ± 25 psi) 

(9) Dump valve (26), spring (25) and se; 
(23) are retained in control valve body (5) I 
friction of preformed packing (24) To remov 




1 Pin 4 Lever 

2 Lever assembly 5 Bolt (4) 

3 Bolt 

Figure 3-371^ Control lever assembly 


nsert a V 2 -inch diameter rod 10-inches long into burrs The valve must slide freely in its bore in 

heck valve bore until it contacts dump valve valve body (6) Inspect contact surface on pilot 

26). Push against dump valve, compressing valve (22) and its seat (23) Nicks, burrs or 

pring (26), until dump valve contacts seat (23). grooves on valve or seat can cause the relief valve 

Vhile holding dump valve firmly against seat, to remain open 

ftp against rod, forcing seat, spring and dump (11) Inspect preformed packings (7) and (8) 

^alve out of control valve body replace if necessary 

(10) Inspect dump valve (26) for nicks or (12) Assemble in the reverse order Be sure 
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Washer 

Key 

Lever 

Adapter 


Housing 
Bearings 
Lip-type seal 
Bearing 


Figure S^75 Control lever disaaaemhly 
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1 Relief valve assembly 

2 Manifold 


Figure S-S76, Bulldozer relief valve removal 


pilot valve seat (23) is bottomed square agains 
the shoulder in control valve body (5), an 
spring (26) is in its recess in seat (23) 

c Tilt Control Lever Removal and Dtsasseni 
bly 

(1) Loosen bolt ((2) fig 3-380) and n 
move lever (1). 

(2) Remove key (3). 

(3) Remove lever (6) and washer (7) fror 
plate (4). 

(4) Inspect seal (6) and seal contact surfac 
on shaft of lever (6). The seal is installed wit 
spring-loaded lip toward bearings (8) The oute 
metal shell of the seal must be fiush with outsid 
surface of plate (4). 

(6) Inspect bearings (8) and bearing cor 
tact surface on shaft of lever (6) 

(6) At assembly, position lever (1) on shal 
of lever (6) until it is just snug, not tigh 
against shoulder of plate Tighten bolt (2). Rt 
tate lever (6) to check for binding 
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1 Bolt and lockwasher 

2 Cover 

3 O-nng seal 

4 Plug assembly 

6 Dump valve body 

6 Bolt and lockwasher 

7 Cover 

8 0-ring seals 


9 0-ring seals 

10 Shims 

11 Spring 

12 Pilot valve 

18 Bolt and lodcwssher 

14 Pilot valve body 

15 Pilot valve seat 

16 0-ring seal 


17 Plug assembly 

18 Cover 

19 Bolt and lockwasher 

20 Plug 

21 Oring seal 

22 Spring 

23 valve 


Figure SSTT, Relief valve duaesembly. 


Hydraulic Pump 

1 General 

(1) The double section, insert vane-type hy- 
ulic pump IS bolted on the engine rear power 
eoff housing and is driven by the rear power 
eoff idler gear. 

(2) The pump must have an adequate sup- 
of clean oil, as it is dependent upon a contin- 
18 flow of oil for lubrication of closely fitted 
'ts. If inlet oil is not available to the pump be- 
ise of low oil level, clogged or leaking inlet 
58, or for any other reason, the pump may 
56 or otherwise be damaged when the engine is 
rted 

(3) The pump assembly consists of a small 
tion pump and a large section pump, utilizing 
ommon inlet, within the same pump assembly. 

(4) The large section of the pump provides 
(raulic power for the blade lift circuit, which 
controlled by a valve located within the hy- 
iulic tank and for the scraper circuit which is 
trolled by an external valve. The small pump 
tion powers the blade tilt circuit through a 
trol valve mounted in the tank. 


6 Removal and Installation For removal and 
installation, refer to TM 5-2410-214-12. 

c. Disassembly and Assembly 

(1) When disassembling the oil pump, avoid 
introducing dirt or foreign material into the 
pump. 

(2) Before removing the small section cover, 
mark both section covers with match marks so 
the covers can be installed in the same position 
This will insure the proper relationship between 
the inlet and outlet porta of the pumps 

(3) During assembly, immerse each pump 
part in clean hydraulic oil This will facilitate as- 
sembly and provide initial lubrication for the 
pump. 

(4) Small pump section 

(a) Remove bolts ((1), fig 3-381) and 
cover (2). 

(b) Remove preformed packing (3), wave 
washer (4), and cartridge (6) 

Caution: Vanes ((11), fig. 3-382) and 
insert vanes (12) are free to slide out of the 
rotor and ring, and may be damaged if dropped. 


209 


B 


MEC 2410-214 35 397 


1 

2 

3 

4 

5 


Bolts 


Blade tilt control valve mounting plate 

Manifold 

Bolt 

Bolt 


6 Flat on valve spool 

7 Blade tilt control valve 

8 Lever 

9 Bolts 

10 Baffle tube 


Figure 3-378 Blade tilt manifold and valve removal. 
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1 

Plug 

10 

Bolt and lockwasher 

19 

Sleeve 

2 

0-ring 

11 

Washer 

20 

Shims 

3 

Spring 

12 

Housing 

21 

Spring 

4 

Check valve 

13 

Spacer 

22 

Pilot valve 

5 

Valve body 

14 

Spring 

23 

Seat 

6 

Check valve seat 

16 

Spacer 

24 

O-nng 

7 

0-rmg seals 

16 

Valve spool 

26 

Spnng 

8 

O-nng seal 

17 

Cover 

26 

Dump valve 

9 

Bolt and lockwasher 

18 

Bolt and lockwasher 




Figure 3S79, TtU control valve disassembly 


(c) Refer to figure 3-382 and disassemble 
cartridge 

ip rotation is counterclockwise when viewed 
n the drive spline end. Correct pump assem- 
requires that the leading chamgered edge of 
68 (11), arrow (6) on ring (6) and the arrow 
•otor (13) all point in the direction of pump 
tion. 

assembly, tighten bolts ((1), fig. 3-381) to 
lue value given in paragraph 1-4. 

Caution: Tighten bolts (1) only after 
6 section cover bolts have been tightened. 


(6) Large pump section 

(а) Remove bolts ((1, fig 3-383) and 
cover (2). 

(б) Hold cartridge (3) and, using a plastic 
hammer, tap on the end of the shaft to force the 
body and shaft from the cartridge 

Caution: Vanes ((11), fig. 3-384) and 
insert vanes (10) are free to slide out of the 
rotor and ring, and may be damaged if dropped. 

(c) Refer to figure 3-384 and disassemble 
the cartridge. 

(d) At assembly, the leading chamfered 
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1 Lever 

2 Bolt 

3 Key 

4 Blade tilt control valve mounting plate 


Figure 3-S80. Tilt control lever removal 


6 Lip-type seal 

6 Lever 

7 Washer 

8 Bearing (2) 
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Wave washer 
Cartridge 


1 Bolts 

2 Cover 

3 0>ring seal 

Figure S- 381 » Cover and cartridge removal, small pump section. 


} of vanes (11), arrow (4) on ring (S) and 
arrow on rotor (9) must all point in a coun- 
lockwise direction when viewed from the 
e spline end of the pump. 

(e) Tighten bolts ((1), fig. 3-383) to 
ue valve given in paragraph 1-4. 

(6) Pump shaft removal. 

(o) Refer to figure 3-886 and remove the 
't, seal and bearing. 


(b) Inspect bearing (8), seal (4), and 
wiper (6) for wear or damage Inspect seal and 
wiper contact surface on shaft (3) 

(c) Install seal (4) with spring-loaded lip 
toward pump cartridge 

3-85. Hydraulic Lift Cylinders 

a. General Both blade lift cylinders are re- 
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1 Backup rinfi: 

2 0<ring seal 

3 Plate 

4 Dowels 
6 Ring 

6 Arrow 

7 Screws 


8 Plate 

9 Preformed packing 

10 Backup ring 

11 Vanes 

12 Insert vanes 

13 Rotor 


Figure S-S82 Cartridge dtsasaembly, small pump sectioiu 


moved and installed in a similar manner. The hy- 
draulic system need not be drained to remove cyl- 
inders, however, do not move the control lever 
from neutral position after disconnecting cylin- 
der oil lines 

b Removal and Installatton 

(1) Lower the bulldozer blade to the 
ground 

(2) Remove bolt ((3), fig 3-386) securing 
lockpin (2) to the bulldozer blade bracket. 

(3) Remove pin (4) securing piston rod (1) 
to the bulldozer blade 

(4) Retract piston rod (1) and wire the rod 
end to the head of the cylinder. Remove the cylin- 
der with the rod in the retracted position. 

(5) Attach a hoist to the cylinder ((3), fig. 
3-387) 

(6) Disconnect the hydraulic oil lines (1) 
and mark them in relation to their openings to 
assure proper connections when installing the 
cylinder (3) 

(7) Cover all openings to prevent the entry 
of dirt into the hydraulic system. 

(8) Remove bolts (2) and trunnion caps 
(4), and lift cylinder (3) away from the tractor. 

(9) Install the cylinder in the reverse order 
of removal using new preformed packings on the 
cylinder oil line connections. 


c. Disassembly. 

(1) Dram both ends of the cylinder 

(2) Remove tube assemblies ((1) and (2), 
fig. 3-388). 

(3) Remove and inspect bearings (6) Re- 
place if necessary 

(4) Remove bolts (3) securing the head (5) 
to the cylinder. 

Caution: Extend piston rod (4) out of the 
cylinder before removing bolts (3). This will pre- 
vent possible scoring of cylinder walls when re- 
moving the piston from the cylinder- 

(6) Remove the head, piston rod, and piston 

(6) Remove nut ((1), fig 3-389) and 
washer (2). 

(7) Remove piston (10) 

(8) Remove wear ring^3) by expanding it 
slightly and sliding it off piston (10) 

(9) Expand the outer ring of seal assembly 
(9) and remove the outer and inner rings 

(10) Press plungers ((1), Ig. 3-390) inserts 
(2) and (3) from piston (4), using a driver fab- 
ricated as shown in figure 3-391 

(11) Remove preformed packing ((8), 
3-389) and backup ring (7). 

(12) Remove head (6). 

(13) Remove bolts (4) securing retainer (6 
to the head. 





2 Cover 3 Cartridge 

'igwre S-S83. Cover and cartridge removal, 
large pump eeetion, 

) Remove packing rings (11), rubber 
e ring (12), and seal (13). 

> Remove bolts ((4), fig 3-392) securing 
s (1) and (2) and shims (3) to piston rod 

Remove trunnion (5) from piston rod 

Inspect all parts and replace parts as re- 

Remove rough spots on the piston rod 
ocus or fine emery cloth to prevent seal 
:king damage. 

' Inspect walls of cylinder bore for scor- 
rks. Any scoring marks which cannot be 
d with a minimum of light honing will re- 
iplacement of cylinder assembly. 

Caution: Under no circumstances should 
; be done on cylinder. Welding on cylinder 
use enough bore shrinkage to cause inter- 
between piston and cylinder wail and 
suit in severe scoring of cylinder walls. 

assembly. 

I Assembly trunnion (6) and bearings 
I (1) in piston rod (6). Use shims (3) as 
d (between bearings and piston rod eye) 


to obtain a free runniiig fit between trunnion and 
bearings. 

(2) Install seal ((18), fig. 3-889) in retain- 
er (5) with the lip of the seal facing away from 
the retainer, 

(3) Place retainer (6), packing (11) and 
head (6) on the piston rod. 

(4) Separate and oil all of the rings in pack- 
^ (11). Install one ring of packing at a time 
into head (6) so the open part of the V is fn<»}Tig 
toward head. 30 sure-xubbcr pressure rmir (12) 
is located as shown. 

(6) Using retainer (6), tap the packing 
firmly into place in the head. 

(6) While holding retainer firmly seated 
against packing, measure clearance ((A), fig. 
3-393) between retainer and head with a thldc- 
ness gage. 

(7) Remove the head with the packing from 
the piston rod, leaving the retainer on the rod. 

(8) Install shims on the rod with a total 
thickness of .010-inch to .016-inch less than the 
measured clearance (A). This will preload the 
packing properly when the retainer is tightened 
into place. 

Caution; When installing the head on the 
rod, be careful not to damage the packing. 

(9) Install new backup ring ((7), fig. 
3-389) and preformed packing (8) on the head 

(10) Install inserts ((3), and (4), fig 3-394) 
with the milled end pointing away from the pis- 
ton surface, and positioned as shown 

Wote The bores in piston (1) which contain in- 
serts and plungers must be free of dirt or foreign matter 

(11) Chill the inserts before installing In- 
stall one insert into the piston until it is flush 
with the piston surface Turn the piston over and 
place plunger (2) into the piston Position and 
press the other insert into the piston until it is 
flush with the piston surface Check the plunger 
for moving freely Install remaining inserts and 
plunger in a similar manner 

(12) Assemble wear ring ((3), fig 3-389) to 
piston (10). 

(13) Install piston (10), washer (2) and nut 
(1) on the piston rod Tighten nut (1) to 750-850 
Ib-ft. 

(14) Install the rubber inner ring of seal as- 
sembly (9) into the groove on the piston (10) 

(16) Place the outer sealing ring of the seal 
assembly on the expander assembly ((1), fig. 
3-395). 

(16) Stretch until point “A” is slightly above 
the 4.76 mark "B” which is the diameter of the 
ring. 
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1 Plate 

2 Screws 

3 Ring 

4 Arrow 

5 Dowels 


6 Plate 

7 0-ring seal 

8 Backup ring 

9 Rotor 

10 Insert vane 


11 Vane 

12 Backup ring 
18 0-ring seal 


Figure 3-S8i. Cartridge dteaaaemhly, large pump aecttoiu 


(17) Back point “A” to the 4.75 mark ‘‘B” 
and try to lift the seal ring from the expander as- 
sembly (1). If the seal ring will not shp off eas- 
ily, rotate the seal ring 90° arid stretch as before, 
When ring will slip off the expander assembly 
easily, with point “A” set at the 4.75-inch mark 
“B,” the ring can be assembled on the piston, over 
the rubber inner ring 

Caution: Do not over stretch the seal ring. 

(18) Oil the piston, wear ring, seal assembly, 
d the inside of the cylinder, and install the seal 
mpressor (3) and clamp assembly (2) over the 

aal assembly Compress the seal assembly until 
it is equal to the od of the piston. 

(19) Install the piston assembly into the cyl- 
inder, allowing the seal compressor to shoulder 
against the cylinder and be forced off the seal as- 
sembly, as the piston is pushed into the cylinder 

(20) Tighten the cylinder head bolts with the 
piston rod fully extended Refer to paragraph 1-4 
for correct torque values 

e Packing Adjustment Hydraulic cylinder 
packing leakage can be caused by wear, cuts, 
and/or distortion of the packing If the cylinder 
leaks around the rod, shims can be removed to 
tighten the packing around the rod 

(1) Lower the hydraulically controlled 
equipment to the ground to relieve cylinder pres- 
sure. 

(2) Remove bolts holding retainer ((2), fig. 
3-396) to cylinder head 


(3) Pry or tap retainer out to permit cutting 
and removing shims (1). 

(4) Remove one shim at a time. If, after re- 
moving two shims, the cylinder still leaks, disas- 
semble cylinder and replace packing 

Note, Only remove shims (1) which measure 010 
inch thickness The thicker shim should not be removed 
to adjust the packing 

3-86. Hydraulic Tilt Cylinder 

a General, The hydraulic system need not be 
drained to remove the tilt cylinder, however, do 
not move the bulldozer tilt control lever from the 
HOLD position after disconnecting the cylinder 
oil lines, 

b Removal and Installation 

(1) Lower the bulldozer blade to the grouna 
and remove the cylinder oil line guard. 

(2) Attach a hoist to cylinder ((1), fig 
3-397) and remove the bolts (2) securing cap (3) 
to the blade. 

(3) Disconnect cylinder oil lines (5). Cover 
the openings in the oil lines and cylinder to prev- 
ent dirt from entering system 

(4) Remove pm (6) and lift off the cylinder. 

(5) Install in reverse order of removal. 

Note, Shims (4) are used to obtain a free fit 
between cap (3) and the ball joint To obtain proper 
clearance, install the c^p without shims and tighten bolts 
evenly until the cap is snug on ball joint. Measure exist- 
ing space with shims (4). Remove cap (3), and add one 
shim for clearance 
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type seal 


5 Wiper 

6 Washer 

7 Snapring 

8 Bearing 


gure 3-385 Shaft, seal, and bearing removal. 


isassembly 

L) Drain both ends of the cylinder. 

5) Remove bolts ((3), fig 3-398) securing 
ad (1) to the cylinder 

Caution: Extend the piston rod (2) out of 
linder before removing bolts (3). This will 
t possible scoring of the cylinder walls 
removing the piston from the cylinder. 

0 Remove the head, piston rod and piston, 
t) Inspect bearing (4) and mating pin. 
i) Remove retaining ring and pm securing 
1), fig. 3-399) to the piston rod (2). 

)) Remove nut (1) with a wrench as 


1 Piston rod 3 Bolt 

2 Lockpin 4 Pm 

Figure 3-386 Disconnecting piston rod. 



Note, When removing or installing nut (1) secure 
od (2) with a wrench on flats A. 

0 Remove piston ((1), fig. 3-400). 
i) Remove wear ring (8). 


1 Hydraulic oil lines 3 Cylinder 

2 Bolts 4 Trunnion caps 

Figure S-S87. Lift cylinder removal 
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1 Tube assembly 4 Piston rod 

2 Tube assembly 6 Head 

3 Bolts 6 Bearings 

Figure S->S88. Preparing to dteaesemble cylinder. 




1 Plunger 

2 Insert 

Figure 3-S90 


3 Insert 

4 Piston 

Relief valve removal 


1 Nut 

2 Washer 

3 Wear ring 

4 Bolts 

6 Retainer 

6 Cylinder head 

7 Backup nng 


8 Preformed packing 

9 Seal assembly 

10 Piston 

11 Packing rings 

12 Rubber pressure ring 

13 Seal 


Figure S-389. Diaassemhltng piston and head 


(9) Expand the outer ring of seal assem- 
blies (7) and remove the outer and inner rings. 

(10) Remove preformed packing (2) and 
backup ring (3) 

(11) Remove head (4) 

(12) Remove bolts (6) securing retainer (6) 
to head (4). 

(13) Remove packing rings (9) and seal 

( 10 ) 


.375" DRILL .50" DEEP 



Figure 3S91. Driver dimensions 


A 




fceC3il6.2l4.3i 4 12 


laring 4 Bolts 

laring 5 Tminion 

dma 6 Piston rod 

Figure 3-S9g. Piston rod hearing disassemhly. 



ETAINER 




1 Expander assembly A — Edg( 

2 Clamp assembly B — Seal 

3 Seal compressor 




instabie block 
er scale 


Figure 3-395. Seal assembly Installation tools. 





1 Tilt cylinder 4 Shims ^ , , , « ^ , 

2 Bolts 6 Cylinder oil lines 1 Cylinder head 3 Bolts 

3 Cap 6 Pm 2 Piston rod 4 Bearings 

Figure S-397 Tilt cylinder removal Figure S-^98 Preparing to disassemble cylinder 


mg marks Any scoring marks which cannot be 
removed with a minimum of light honing will re- 
quire replacement of cylinder assembly. 

Caution: Under no circumstances should 
welding be done on cylinder. Welding on cylinder 
may cause enough bore shrinkage to cause in- 
terference between piston and cylinder wall and 
result in severe scoring of cylinder walls. 

d Reassembly 

(1) Place retainer (6) packing rings (9) 
and head (4) on the piston rod 

(2) Separate and oil all of the rings in pack- 
ing (9). Install one ring of packing at a time into 
head (4) so the open part of the V is facing to- 
ward head Be sure rubber pressure ring (11) is 
located as shown 
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1 Nut “A”— Flats on piston rod 

2 Piston rod 

Figure S-S99 Removing nut 
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1 Piston 

2 Preformed packing 

3 Backup ring 

4 Head 
6 Bolts 

fi Retainer 


7 Seal assemblies 

8 Wear ring 

9 Packing ring 

10 Lip-type seal 

11 Rubber pressure ring 


Figure 3-100. Disassembling piston head. 





Figure 3-iOl. Meaturvug eUaratiee. 
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1 Retainer 2 Shims 

Figure S~i02. Removing ehtma 

(5) Using retainer (6), tap the packing 
firmly into place in the head 

(4) Virile holding retainer firmly seated 
against packing, measure clearance ((B), fig. 
3-401) between retainer and head with a thick- 
ness gage 

(6) Remove the head with the packing from 
the piston rod, leaving the retainer on the rod. 


(6) Install shims on the rod with a total 
thickness of .010-inch to 015-inch less than the 
measured clearance (B). This will preload 
packing properly when retainer is tightened into 
place. 

Caution: When installing the head on lilt 
rod, be careful not to damage the packing. 

(7) Install new backup ring ((8), fig. 
3-400) and preformed packing (2). 

(8) Assemble wear ring (8) on piston (1), 
and install piston on the rod. 

(9) Install the nut securing the piston to the 
rod, and tighten per nut and bolt torque chart 
in paragraph 1-4. 

(10) Install seal assemblies (7) to the piston 

(1). Refer to paragraph 3-85d (14) through (20) 
for installation procedures. 

Note. Point “B" (fig. 3-396) will be at the 8.26- 
inch mark on the expander assembly for this cylinder. 

e. Packing Adjustment. Hydraulic cylinder 
packing leakage can be caused by wear, cuts, 
and/or distortion of the packing. If the cylinder 
leaks around the rod, shims can be removed to 
tighten the packing around the rod. 

(1) Lower the bulldozer blade to the 
ground. 

(2) Remove the bolts holding retainer ((1), 
fig. 3-402) to cylinder head. 

(3) Pry on tap the retainer out far enough 
to permit cutting and removing shims (2). 

(4) Remove one shim at a time. If, after re- 
moving two shims the cylinder still leaks, replace 
the packing 

3-87. Ripper Hydraulic Lift Cylinder 
(Serial Nos 75E1 301-UP) 

a. General The ripper hydraulic lift cylinders 
are located on each side of the ripper and are 
used to raise and lower the ripper. Both cylinders 
are removed and installed in a similar manner 

b Removal and Installation'. Refer to TM 
6-2410-214-12 to remove and install the cylin- 
ders. 

c Disassembly and Reassembly Disassemble 
and reassemble the ripper lift cylinders as illus- 
trated in figure 3-403 

Caution: Extend the piston rod out of the 
cylinder before removing bolts, to prevent scoring 
of the cylinder walls when removing the piston 
from the cylinder. 

d Cleaning, Inspection and Re/pair. 

(1) Inspect all parts, replacing worn or 
damaged parts 
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(2) Remove marks or rough spots on the 
piston rod with crocus or fine emery cloth to 
prevent seal and packing damage. 

(3) Inspect walls if cylinder bore for scor- 
ing marks. Any scoring marks which cannot 
be removed with a minimum of light honing will 
require replacement of cylinder assembly. 


Caution: Under no circumstances should 
welding be done on the cylinder. 

Note. When installing the head on the rod, be 
careful not to damage the packing. 


SmHor XIII. WINCH 


3—88. GonMdl 

Refer to TM 5-2410-214-86 for removal, instal- 
lation, and servicing of the winch, winch pump, 
and winch controls. 

3-89. Winch Pump 

a. General. The pump contains two steel gears, 
a drive and driven shaft, and four bearing assem- 
blies The machined housings support the gear 
shafts and are provided with oil seal rings. When 
servicing the pump, extreme care must be taken 
to prevent foreign matter from entering the unit 
and causing damage to the machined surfaces. 

b. Disassembly 

(1) Refer to figure 3-404 and remove the 
eight bolts, screws, and washers and lift cover 
from body If cover sticks, tap lightly with raw- 
hide mallet. 

(2) Cover bearings may remain in either the 
body or cover, but should be match marked in 
their respective locations for reassembly. 

(3) Remove relief valve spring and ball 
Tom cover 

(4) Identify gears with match marks for 
;orrect reassembly 

(5) Remove oil seal from body assembly 
using an arbor press and suitable dowel rod 

c Cleaning Wash all parts in a suitable clean- 
ing solvent and dry with filtered compressed air 

d Inspection and Repair 

(1) Inspect gears for chipping or evidence 
of wear 

(2) Inspect bearing bore for scoring or wear 

(3) Inspect bearing surfaces for deep groov- 
ing or scoring and refinish if necessary Bearing 
surfaces may be dressed on a piece of fine abra- 
sive paper held to a true flat surface plate. Do not 
dress enough to remove oil groove. 

(4) Check bearing flats and bearing for 
wedging in their respective housings If bearings 
wedge in the housings or new bearings are in- 
stalled, proceed as follows* Hold the bearings at 
extreme ends of a discarded gear shaft from 
which the teeth have been removed and dress the 
flats lightly against a piece of fine abrasive paper 


held to a true flat surface plate. Dress a little at a 
time and repeat. Check in the housing until the 
bearings slide into place freely. The clearance be- 
tween the flats, when assembled in their housing, 
should not exceed .006 to prevent turning of the 
bearing, resulting in lowering the pump 
efficiency. 

(6) Inspect relief valve ball and seat in 
cover for grooving. 
e. Reassembly 

(1) Lubricate drive gear journal with HDO 
10 oil before installing through shaft seal. 

(2) Discard all rubber seal rings 

(3) Press a new seal assembly into the body 
with an arbor press, taking care that seal enters 
at right angles to the body recess and does not 
damage the body 

(4) Insert body bearings in their previously 
match-marked positions 

(5) Insert drive gear into body bearing 

(6) Insert driven gear into body bearing at 
the same position from which it was removed 
(Do not invert driven gear ) 

(7) Slide cover bearings on gear journals in 
their previously match-marked positions 

(8) Insert seal ring in body recess 

(9) Insert relief valve ball and spring body, 
tapping lightly to insure seating 

(10) Secure cover to body with the eight 
screws torqued to 28-32 foot-pounds 

3—90. Winch Control Valve 

a Removal 

(1) Remove valve housing cover setscrews 
((1), fig 3-405) and loosen push-pull cable lock- 
nuts on the valve spools 

(2) Remove cables from handlevei bracket 
on tractor and unscrew the cable ends from the 
valve spools by turning the free ends of the ca- 
bles “B” 

(3) Remove the pump supply hose (3) and 
nipple (4). 

(4) Remove the valve housing 

(6) Detach tube assembly (5) and remove 
tee (6) 
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Figure 3-J^OJ^ Winch hydraulic pump, exploded view 


(6) Disconnect the clutch and brake hoses 

(7) Remove socket head capscrews attach- 
^alve (8) to winch 

(8) Remove valve (8) from winch. Remove 
3cure the preformed packing that seals be- 
n the valve and the winch. Be sure pre- 
ed packing is replaced when reinstalling 
5 on winch to avoid seepage around base of 
*ol valve 

(9) Reverse above procedure for valve in- 
ition and check for proper stroke adjustment 
een the push-pull cables and spools. 

Disassembly and Reassembly. 

(1) Selector Spool Removal. 

Note. This may be accomplished without removing 
live body ((29), fig. 3-406) from the support (30). 


(o) Remove the snap ring (12), washer 
(11) and spring (10) 

(6) Remove the plug (23), spring (24) 
and ball (26). 

(c) Remove the spool (7), by pushing the 
rod end through the valve body as shown 

Caution: Do not pull the rod end of the 
spool after the ball (25) has been removed or 
the preformed packing (8) on the spool will come 
in contact with a dump port and be damaged. 

(2) Selector spool inspection and retnstaUa- 

tion. 

(а) Inspect for nicks on the spool Light 
nicks may be removed by lapping but if there are 
deep nicks spool must be replaced. 

(б) Replace preformed packings (8) and 

(9) with new parts. 


MS 



(c) Use a light oil on all parts before rea^ 
sfenoibly. Install preformed packing (9) and install 
spool in reverse manner from removal. Pre- 
formed packing (8) is replaced last and does not 
pass over port. 

Caution: Do not p; '1 on spool (7) to get 
preformed packing (8) compressed into spool 
bore. Tap end of spool to accomplish this, and 
avoid overtravel causing damage to preformed 
packing (8) in inter^ porta. 

(8) Brake inching spool removal. 

(а) Plug (16) or spring (16) may be re- 
moved without removing the inching spool (13) 
by removing snap ring (17) , 

(б) To remove spool (13) remove cap- 
screws (6) and detach the valve body (29) from 
the support (30). 

(c) Remove the spool stop capscrew (18) 
on the liUder side of the valve body while press- 
ing gently on the inching spool to take the load 
off the stop. 

(d) Remove the spool and return spring 

(14). 

(4) Inching spool inspection and assembly. 

(a) Check bore and spool (13) for dirt or 
nicks. Remove light nicks by lapping. Deep nicks 
necessitate new parts. 

(b) Oil all parts generously. Place new 
preformed packing firmly in groove and install 
spring (14) and spool. Tap spool gently to pass 
over preformed packing and while holding in po- 
sition, replace spool stop capscrew (18) 

(c) Clean out socket for travel spring 
(16), grease lightly and replace spring and cable 
plug (16) 



MEC 2410-214.35/424 


1 Setscrew 

2 Cable 

3 Hose 

4 Nipple 

Figure S-~405. 


5 Tube assembly 

6 Tee 

7 Hose 

8 Valve 

Control vqlve removal. 
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Figure 3-^06 Wmch 

control 

valve, exploded view 


(5) Relief valve and quick release valve 

(a) Remove retainer (22), wahsers (21) 
spring (20) and piston (19) The washers (21) 
regulate relief valve pressure Add washers to in- 
crease pressure, remove washers to decrease pres- 
sure The relief valve is as follows 225 psi at 
6V2 Spm — 1,000 rpm — Oil Temperature 70 ° 

(b) To check quick release valve spring 
(2), remove fitting (4) and piston (3) 

(c) After checking and cleaning all parts 
thoroughly, lubricate with SAE No 10 engine oil 
and assemble in the reverse order of disassembly 
Replace pistons (19) and (3) with new parts if 
there are deep nicks, and remove light nicks by 
lapping 


(6) Servicing filter After cleaning filter 
reen, care should be taken when reassembling 
ter to prevent stripping threads of capscrews 
ildmg cap to body Only slight pressure will 
ve a good oil seal. 


.91. Winch Disassembly 

a Power Takeoff Assembly Removal. Unbolt 
e power takeoff bearing carrier and remove the 
mplete power takeoff assembly. Be careful not 
damage shims behind bearing carrier. 
b. Brake Band Removal. 

(1) Remove both covers on Ih side of winch. 

(2) Release brake by moving the selector 
^er to “Brake Release”. 

(3) With brake band in released position, 
move snap ring. 

(4) Remove pins and slide the drum from 
e shaft with the brake band and crank at- 
:hed 

c Brake Shaft Removal 

(1) To remove brake springs, remove pipe 
ig from housing and insert an eyebolt as shown 
figure 3—407. 

(2) Thread eyebolt (1) into spring anchor 
eve (2) and, using a pry bar as shown (to 
ieve tension on spring), remove anchor pin (3) 

Note. Eyebolt may be made by welding a cut wash- 
to a % UNF X 4-inch capscrew 

(3) Remove bearing retainers from both 
is of shaft through opening in rh side frame. 

i. Bevel Gear Shaft Removal. 

(1) Disconnect the hydraulic line to bearing 
ainer ((3), fig 3-408) 

(2) Remove bearing retainer taking care to 
)tect shims 

(3) Remove the rh bearing retainer (6) 

(4) Loosen bearing nut (2) enough to per- 
, removal of snap ring (4) 

(5) Replace bearing retainer (3) for sup- 
t (If drum IS to be removed, remove Ih drum 
ft nut ) 

(6) Turn winch on its left side. 

(7) Remove the top side frame cover and 
lonnect the hydraulic line. 

(8) Remove bearing nut ((2), fig. 3-408). 

(9) Slide roller bearing and the spacer 
iher (1) from the shaft. 

(10) Remove the internal snap ring (4) re- 
iing the bearing and clutch drive gear as 
wn in figure 3-409. 

(11) Insert a %-inch (UNF) bolt (with a 
? or washer welded to it) into the threaded 

of the bevel gear shaft. 

(12) Pull shaft slowly as shown in figure 

10 . 



1 Eyebolt 2 Sleeve 3 Pin 

Fxgure S-i07 Brake ehaft renovaL 

(13) Do not pound or drive on the ends of the 
bevel gear shaft. 

(14) Slide the shaft completely away from 
the unit freeing all component parts on the shaft. 

e. Intermediate Shaft Removal 

(1) Remove beanng retainer 

(2) Insert puller screw in shaft 

(3) Pull shaft. 

(4) Remove intermediate gear and drum 
pinion shown in figure 3-411 

f. Drum Shaft Removal 

(1) Unscrew drum shaft nut 

(2) Remove bearing retainer shown in 
figure 3-412. 

(3) Remove place bolts in drum gear 

(4) Rethread nut on shaft 

(5) Sling shaft using nut 

(6) Pull shaft straight up as shown in 
figure 3-413 

Note Place pan under drum shaft to catch oil 
that IS in the drum Be sure to add two quarts of oil to 
drum at reassembly 



g Clutch Disassembly 

(1) It IS unlikely that the clutch discs and 
separator plates will have to be replaced because 
of wear. Overheating due to slipping or lack of 
cooling oil will cause most damage to the discs 
and separator plates Overheating causes both 
parts to warp which causes clutch drag The 
clutch discs are flat. The separators are hardened 


•tvr 
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1 Washer 4 Snapring 

2 Nut 5 Snapring 

3 Retainer 6 Retainer 

Figure S-UOS. Bevel gear shaft, cross sectional view 
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Figure S-J^09 Bearing and clutch drive gear removal 


Bteel with a slight dish built into them as shown 
in figure 3-414. 

Note THE HYDRAULIC CLUTCH MUST BE 
SERVICED IN A CLEAN AREA The clutch pack con- 
tains two parts The clutch ((1), fig 3-416) contains 
friction discs and separator plates, and the clutch spider 
(2) The two parts are not fastened together and may 
be separated by sliding them apart as shown The clutch 
18 held together by six flathead capscrews that are lock- 
ed on the back side by six setscrews 

(2) Remove the setscrews ( (12), fig. 3-416). 

(3) Turn clutch over and remove flathead 


capscrews (1), remove end plate (2), exposing 
the clutch discs (6) and return springs (4) 

(4) Life discs (6) and separator plates (7) 
from the drive hub (3). 

(6) Lift drive hub (3) and clutch piston (8) 
from retainer plate (11) 

(6) The cross drilled stud with three holes 
IS the cooling valve (5) Remove by unscrewing 
to the left and disassemble for cleaning 

3-92. Winch Reassembly 

a Clutch Reassembly 

Note Reassembly is opposite of disassembly Observe 
the following: precautions during reassembly 

(1) Dish in separator plate must all face 
same way as a unit The direction of the unit is 
unimportant 

(2) The forward and reverse clutch packs 
are interchangeable but the spiders are not 

(3) Never assemble a clutch pack dry Pre- 
soak all parts in oil 

(4) Small parts and passages must be free 
of dirt and foreign matter. 

(5) When sliding the clutch piston into the 
retainer plate, be certain that the O-nngs (9) 
and (10) are well lubricated and are seated in 
their respective grooves 

(6) When assembled, the holes in the clutch 
hub will be m line with the oil cooling valve 

(7) Blanked out teeth on friction discs ( (6), 
fig. 3-416) must be in line 

(8) Assembled clearance to be from 040- 
inch to .070-inch. Use shims as required 
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Figure 3 -All Intermediate gear and drum 
pinion removal, 

(9) Torque capscrews (1) with 70 ft-lb, 
rews (12) with 40 ft-lb. 

Drum Shaft Assembly, 

(1) Check all oil seals and install drum and 
I shaft, 

(2) Add two quarts of HDO 30 oil to drum 
y before installing rh bearings. 

(3) Bolt drum gear to drum torquing the 
to 146 ft-lb lubed or 226 ft-lb dry. 

Intermediate Shaft Assembly. Install inter- 


Figure S-AIS Drum shaft removal 


mediate shaft with .004-inch to 007-inch end 
play in bearings 

d. Bevel Gear Shaft Assembly 

(1) Place all parts into winch case in the 
same order they were removed 

(2) Line up the marked pipe plugs in outer 
diameter of the retainer plate in the clutch packs, 
with holes in the bevel gear shaft splines. (Only 
one of the plugs will be correct as cross hole goes 
through one major diameter and one mmer diam- 
eter of spline.) 

(3) Sling the bevel gear shaft. 
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figure S-il7. Bevel gear shaft. 








MEC 2410-214-35/442 
Figure 3-il8. Phwm depth. 


(4) Lower the abaft throiag^h aide frame, 
being certain that ibte match marka on the shaft 
line up with the match marka on tiie dutdies. 
The two holes in the shaft (for hydraulic oD to 
the clutches) shown in figure S-417 will thrai line 
up with the holea in the clutch retainer plate. Xto 
not uae a hammer to drive tin ahaft through the 
component parts. 


NeU. Coat dde and «f Mala 'wi& ladvIpUte 
before inaertiiia in abaft. 

(5) Fix the shaft in place and revolve windi 
to upright position. 

(6) Lwk the bearings on the end of the 
shaft that is towards brake compartment with 
snap rings provided. 

(7) Inkall the bearing nut on the opposite 
end (torque to 200 ft-lb ±26) and lock it witii 
lockwaaher provided. (Always use new lock- 
washer.) Do not install metal seal rings on ends 
of shaft. 

(8) Adjust end play to .000-.004 by use of^ 
shims under each bearing retainer, 

(9) Remove bearing retainers and install*; 

metal seal rings on ends of shafts. Be sure these ^ 
seal rings are not broken or damaged when rein- 
stalling bearing retainers. ] 

1* 

e. Brake Shaft Assembly. 

(1) Install brake shaft with .006-inch to 

.009-inch end play in bearings. i 

(2) Apply Plastic Lead Seal No 2 or equiva- I 
lent to threads of capscrews holding oil seal re- - 
tamer at brake end of shaft 

/ Power Takeoff Assembly 

(1) Install the power takeoff shaft Be sure 
the bevel pinion is in place and snapring properly 
installed. 

(2) Recheck the backlash and gear mesh of 
the bevel gear set. This is best done by painting 
the gears with white lead and obtaining a gear 
pattern as shown in figure 3-418 

(3) After the correct gear pattern is ob- 
tained, move the bevel ring gear away from the 
pinion to obtain .006— 014 backlash. 


Section XIV. 


93. General 

Eer to TM 5-2410-214-12 for removal and in- 
llation of the ripper, ripper shank protectors, 
B, and ripper shank adjustment. 


4. Disassembly and Reassembly 

assemble and reassemble ripper as illustrated 
igure 3-419 Repair or replace damaged or 

•n parts. 



1 Beam assembly 

2 Lock wire 

3 Bolt 

4 Plate 

6 Pin assembly 

6 Fitting 

7 Link assembly 

8 Bracket, LH 

9 Bearing 

10 Bracket, RH 

11 Stud 


12 Stud 

13 Nut 

14 Frame assembly 

15 Pm assembly 

16 Plate 

17 Bolt 

18 Lockwasher 

19 Plate 

20 Shim 

21 Shim 

22 Cotter pin 


23 Retainer 

24 Pm 

25 Shank assembly 

26 Pm 

27 Pm 

28 Tip assembly 

29 Protector 

30 Bracket assembly, LH 

31 Bracket assembly, RH 

32 Nut 


Figure 3-419, Ripper (serial nos, 75E1S01~UP), 



APPENDIX 


Fire Protection 

TB 6-4200-200-10 

Lubrication 

C9100IL 

LO 6-2410-214-12-1 and 2 

Painting 

TM 9-213 

Radio Suppression 

TM 11-483 

Maintenance 

TB ORD 661 

TM 38-760 
TM 6-2410-214-2 
TM 6-764 
TB ENG 347 
TM 9-207 


REFERENCES 


Hand Portable Fire Extinguishers For Army Users 


Fuels, Lubricants, Oils and Waxes Lubrication Order 


Painting Instructions for Field Use 


Radio Interference Suppression 


Use of Antifreeze Solutions and Cleaning Compounds in ^gine 
Cooling Systems 

Army Equipment Record Procedures 
Organizational Maintenance Manual 
Electrical Motor and Generator Repair 
Winterization Techniques for Engineer Equipment 
Operation and Maintenance of Army Material in Extreme Cold 
Weather (0° to -66°F.) 
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Accessory drtye 3-20 58 

Adjustment: 

Bevel gear and pinion setting __ 8-64 160 

Baddaah 3-54 160 

Pinal drive bearing 3-64 180 

Front idler - 3-71 188 

Track adjusting mechanism 3-78 192 

Transmission hydraulic system _ 3-48 138 

Alignment: 

Bevel gear shaft 3-54 160 

Engine 2-5 17 

Track roller frame with 

sprodcet 3-66 180 

Balancer drive - 3-10 36 

Bar, equalizer 8-76 193 

Bearing, camshaft 3-13 41 

Bearing, main 3-7 32 

Bearing cage holder assembly 3-67 162 

Belt tightener 3-31 88 

Bevel gear 3-64 160 

Block, transmission lubrication 

junction 3-47 138 

Brakes 3-60 146 

Brake pedal and support assembly .. 3-78 196 

Bulldozer control valve 3-81 198 

Bulldozer relief valve 3-82 203 

Camshaft and camshaft bearing 3-13 41 

Carrier, roller support assembly 3-74 193 

Carrier, track roller 3-68 183 

Clutch assembly, steering 3-61 162 

Clutch driving hub, steering 3-62 156 

Clutch hydraulic controls, steering . . 3-63 160 

Compression release - 3-6 26 

Connecting rods and pistons _ 3-12 39 

Control, governor locking 3-19 66 

Controls, steering hydraulic . 3-63 160 

Controls, transmission hydraulic 3-41 119 

Control valve, bulldozer - _ . 3-81 198 

Control valve, tilt . - ... . 3-83 206 

Control valve, winch 3-90 224 

Crankshaft . - - 3-8 34 

Crankshaft pulley . .. 3-2 20 

Cylinder, hydraulic lift . 3-86 213 

Cylinder, hydraulic lift, npper 3-87 222 

Cylinder, hydraulic tilt - 3-86 216 

Cylinder head, engine - 3-4 21 

Cylinder liner, engine . - - . 3-6 30 

Data. {See Tabulated data.) 

Decelerator 3-18 63 

Description 1-3 3 

Dnve, accessory . 3-20 68 

Drive, balancer 3-10 36 

Drive, final bearing adjustment 3-64 180 


Pangraph 


Drive, final pinion group 3-63 17 g. 

Engine, alignment 2-6 17 

Engine cylinder heads 3—4 21 

Engine cylinder liners 3-6 80 

Engine oil pan 3-34 97 

Engine, removal 2-6 17 

Engine valves - 3-6 26 

Equalizer bar 3-76 198 

Fan and fan pulley 3-32 91 

Final dnve beanng adjustment 3-64 180 

Final dnve gear case - 3-60 172 

Final drive gear, idler pinion, and 

bearing 3-61 178 

Final drive pinion group 3-63 178 

Floating duo-cone seals 3-68 166 

Flywheel and ring gear 3-9 34 

Flywheel housing and slinger 3-11 39 

Forms 1-2 3 

Frame, seat 3-77 196 

Frame, track roller 3-76 196 

Front idler 3-70 187 

Front idler yoke assembly 3-71 188 

Front support 3-2 20 

Fuel injection pump housing 3-22 62 

Fuel tank 3-24 68 

Fuel transfer pump 3-23 67 

Gear, bevel 3-64 160 

Gear housing, timing _ _ . _ _ . _ _ 3-14 42 

Gear, ring - . . . . . _ . 3-9 34 

Gear, timing . 3-14 42 

Generator . _ . * . _ 3-26 78 

Governor - - - - 3-17 49 

Governor housing, removal - 3-16 49 

Governor locking control 3-19 c><3 

Guides, valve 3-5 25 

Head, cylinder 3-4 21 

Housing, fljrwheel 3-11 39 

Housing, fuel injection pump 3-22 62 

Housing, governor 3-16 49 

Housing, timing gear 3-14 42 

Hydraulic controls, steering clutch d-fiJ 160 

Hydraulic controls, transmission 3-41 llo 

Hydraulic lift cylinder 3 h5 21 1 

Hydraulic lift cylinder, npper 3-87 222 

Hydraulic pump, bulldozer 3-84 209 

Hydraulic pump, transmission 3 -42 124 

Hydraulic tank 3-80 198 

Hydraulic tilt cylinder 3-86 21 

Idler, front „ _ 3-70 187 

Injection pump, fuel 3-22 62 

Lifters, valve _ _ _ 3-6 25 

Liners, engine cylinder .. . 3-6 30 


i 
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In bearings 

lufolds 

^r, starting 


manifold ---- 

pressure and scavenging pump 

pressure regulating valve 

pump drive 

. oil 


ley, cran 
ey, fan 
ip, fuel 


, oil pressure and scavenging 


k, fuel 

lator 

r power takeoflP 

)il springs 

)rd and report forms 
ef valve, bulldozer 
^ gear and flywheel _ . 
yer adjustment 


)er hydraulic lift cylinder _ - 

cer arm assembly 

ers, carrier support assembly 

ers, track carrier 

ars, track frame 

ers, track 


lal designed tools and 


>cket and sprocket segments 


ring clutch hydraulic controls 
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Transmission hydraulic controls 
Transmission hydraulic system 


Transmission lubrication junction 
block 


Transmission and steering dutch 


Universal joint 3-39 


Valve, torque converter outlet 

relief - - - - , - - . 

Valve, winch control -- 

Water pump . 

Winch control valve -- 
Winch disassembly 
Winch pump . 

Winch assembly 


PuBgimpS 
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68 
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198 
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26 
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125 

3-45 

126 
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86 
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224 

3-91 

227 
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224 
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